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Z97 That Goes To Eleven 



There's a whole lot of excitement 
coming our way very soon, courtesy of 
Intel. Processors code-named "Devil's 
Canyon" should be in the wild by the time 
you read this, with "Broadwell" CPUs 
due out later this year. These processor 
families are going to prove that not all 
LGA1150 motherboards are created 
equal: You'll need a motherboard with 
Intel's new Z97 Express chipset to 
harness the power of Devil's Canyon and 
Broadwell. And while you're at it, you 
might as well as get a rock-solid board 
that's rockin' enthusiast features by 
the truckload. 

As it happens, those are the first 
two lines on the Supermicro C7Z97- 
OCE's resume. As a proud member 
of Supermicro's line of enthusiast 
hardware, the C7Z97-OCE is outfitted 
with server-grade components. It's a fact 
that shouldn't surprise you at this point. 



but nonetheless one worth repeating; 
enterprise-class reliability is one of our 
favorite aspects of Supermicro's wares. 
Anyone in IT will tell you that hardware 
that passes the backbreaking validation 
process necessary to have a home in a 
server room is worth its weight in gold. 

It also happens to be worth its weight 
in gigahertz. The C7Z97-OCE's durability 
will surely come in handy when you're 
ready to overclock your new processor. 
And in this regard, Supermicro makes it 
as easy as counting to 1 . The C7Z97-OCE 
has One Button CPU and Memory 
Overclocking to give you wicked-fast 
overclocks, wicked fast. Come July, 
you'll be able to purchase a 5.25-inch 
bay module that puts Supermicro's three- 
stage instant overclocking buttons at your 
fingertips, literally. When you want to take 
your time, you can fine-tune frequencies 
and voltages, too. 



The C7Z97-OCE is replete with other 
features we dig (and think you will, too). 
There's a PCI-E M.2 slot on the board, 
so once these swift SSDs hit the market 
in force, you're going to be covered. 
Supermicro promises M.2 throughputs 
up to 67% faster than 6Gbps SATA 
SSDs, so get excited. The C7Z97-OCE 
also has virtually any type of display 
output you'd want (HDMI, DisplayPort, 
DVI-I, VGA), and it can harness Haswell/ 
Devil's Canynon/Broadwell's on-die 
GPU to drive three displays at once. 
Five smart fan headers and a hardware 
debug LED only sweeten an already 
sweet deal. 

This summer, there will two types of 
power users: the forward-thinkers who 
made the move to Z97, and those 
who prefer to stay stuck in the past. 
Supermicro's C7Z97-OCE is ready for the 
future. Are you? ■ 




If you haven't upgraded in a while, Z97 may be just the right time and ASUS Z97 the right board for 
you. Compatible with existing and future LGA 1 1 50 CPUs, ASUS Z97 motherboards deliver the 
aesthetics, features and reliability you need for the perfect build now, with flexibility to upgrade later. 




/ISLjS WORLD'S BEST-SELLING AND MOST AWARD WINNING MOTHERBOARDS 

© ASUS Computer International. All Rights Reserved. ASUS is a registered trademark of ASUSTeK Computer. All specifications are subject to ctiange wittiout notice. 
Products may not be available in all markets. Brand and product names mentioned are trademarks of their respective companies. 
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DID YOU FIND THE HIDDEN 
CPU LOGO ON OUR COVER? 




Gotcha. Here it is. 
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Corsair Shows Some Case Love 
With SPEC-01 , SPEC-02 & SPEC-03 

Corsair has expanded its Carbide Series of cases with three 
new models: the SPEC-01, SPEC-02, and SPEC-03. All 
three models are windowed mid-towers aimed at gaming 
enthusiasts and can handle Mini-ITX, mATX, or ATX 
motherboards. They also feature cable-routing cutouts, tool- 
less hard drive bays, and seven expansion slots. They all have 
two 5.25-inch drive bays, but there are a few interior layout 
differences. SPEC-01 has four shared 3.5-inch and 2.5-inch 
bays, has just one front-panel USB 3.0 port, and comes with a 
single 120mm fan. The SPEC-02 and SPEC-03 models have 
three 3.5-inch bays, two 2.5-inch bays, two front-panel USB 
3.0 ports, and come with two 120mm fans. All three models 
have black interiors and a red LED fan option, but SPEC-03 
also in orange and white LED fan variants. All three models 
come with a 2-year warranty. SPEC-01 lists for $49.99 while 
SPEC-02 and SPEC-03 will set you back $59.99. 



WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



Logitech K830: Type In The Dark 

Logitech has come out with an illuminated keyboard aimed 
at HTPC users who are tired of fumbling around with an 
input device in the dark. The K830 keyboard has backlit 
keys and is wireless with a range of up to 10 meters. The 
function key row pulls double duty as it offers various 
media shortcuts. For example, F8 will launch your web 
browser, while F5 will project your screen to your TV. Fl 
cycles through three levels of backlight settings for your keys 
(25%, 50%, and 100%). The keyboard is plug and play, but 
you can use the downloadable Logitech Options software to 
customize touchpad settings and personalize board features. 
Logitech says the low-profile keys on the keyboard are 
"tuned for media and entertainment." While we're not 
quite sure what that means (They sing? They dance?), at a 
compact 4.9 inches deep by 14.4 inches wide, and only .65 
inches high, the keyboard won't take up too much space in 
your living room. Retail price for the K830 is $99.99. 




*Asof May 2014 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$329.99 


$329.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$229.99 


$229.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-6350 Six-Core 


4/30/2013 


$132 


$139.99 


$139.99 


AMD A10-7850K Quad-Core 


1/14/2014 


$173 


$189.99 


$189.99 


AMD A10-7700K Quad-Core 


1/14/2014 


$152 


$159.99 


$159.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$129.99 


$139.99 


AMD A10-6790K Quad-Core 


10/28/2013 


$130 


$129.99 


$129.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


Intel Core i7-4960X Ext. Ed. Six-Core 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-4930K Six-Core 


9/3/2013 


$583** 


$579.99 


$579.99 


Intel Core i7-4770K Quad-Core 


6/2/2013 


$339** 


$339.99 


$339.90 


Intel Core i7-4820K Quad-Core 


9/3/2013 


$323** 


$324.99 


$324.99 


Intel Core 17-4770 Quad-Core 


6/2/2013 


$303** 


$309.99 


$309.99 


Intel Core i5-4670K Quad-Core 


6/2/2013 


$242** 


$229.99 


$239.99 


Intel Core 15-4670 Quad-Core 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 15-4570 Quad-Core 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core 15-4430 Quad-Core 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core 13-4340 Dual-Core 


9/1/2013 


$149** 


$159.99 


$159.99 
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WHAT'S HAPPENING 

HARDWARE 




Crucial/Micron Begin Shipping 
New M550 SSD Lines 

Crucial and parent Micron have begun selling a new line of 
super-fast SSDs called the M550. The Crucial M550 offers 
consumers one of the fastest available solid-state storage drives 
in a variety of capacities up to ITB (the Micron M550 is 
available in most of the same capacities for OEM customers). 
The drives will be available in three form factors: 2.5-inch 
(available now), and mSATA and M.2 (later in 2014). Micron 
says the drives offer up to 20 times the performance of a 
hard drive while using only 6% as much energy and include 
advanced features such as best-in-class hardware encryption, 
a low-power device sleep mode, and adaptive thermal 
management (the drives will adjust power consumption based 
on system temperature). The M550s use Micron's own 20nm 
MLC NAND flash and have Marvell 88SS9189 controllers. 



CyberPowerPC IVIakes The Shovels 

Prices may be down for Bitcoin, but the mining of the 
virtual currency goes on. Now CyberPowerPC has come out 
with systems designed specifically for miners. These Mega 
Miner systems are available in three models: 100, 200, and 
300. MM 100 systems have an AMD FX-4300 CPU, two 
AMD R9 270X 2GB graphics cards, and a GIGABYTE 
970A-DS3P motherboard. MM 200 systems have an AMD 
FX-4300, three AMD Radeon R9 280X 3GB graphics cards, 
and an ASRock 990FX Extreme3 ATX mobo. The MM 300 
has an Intel Core i3-4l30, three AMD R9 290 4GB graphics 
cards, and an MSI Z87-G45 GAMING ATX mobo. All three 
systems start with 4GB of DDR3-PC1600 and come with 
Windows 8.1 and Office 365. Prices for the 100, 200, and 
300 start at $989, $1,929, and $2,569, respectively 





Get A Drone Of Your Own: 
The DJI Phantom 2 Vision+ 

In an age where everybody with a smartphone also is an 
amateur photographer, it takes something a little different to 
stand out from the crowd. How about taking a selfie of you and 
your buddies from, say, an altitude of 1,500 feet? DJI makes 
a range of flying devices for consumers as well as professional 
videographers. Their newest product is a quadcopter with a 
built-in three-axis camera stabilization system that can haul 
a camera aloft for up to 25 minutes. The Phantom 2 Vision+ 
comes with special features such as "Return To Home" that will 
automatically route the unit home if you fly it out of remote 
control range. There's also "No Fly Zone" firmware that protects 
against flying into restricted airspace. The $1,369 base package 
includes the quadcopter, a camera capable of l4-megapixel stills 
and HD video, and a remote with a Wi-Fi range of about 700 
meters. You can find out more at www.dji.com . 
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WHAT'S HAPPENING 

HARDWARE 




Deirs New Notebook Doubles As A 
Tablet & Is Ruggedized To Boot 

Notebooks can take a beating when you're hauling them 
from place to place. Same goes for tablets, only the risk of 
damage is even greater as they tend to be smaller, more fragile 
devices. Now Dell has introduced the world's first ruggedized 
convertible notebook that has an extra-tough flip hinge so it 
can transform into a tablet as needed. The Dell Latitude 12 
Rugged Extreme features up to 16GB of memory and 512GB 
of solid-state storage, an 8-megapixel camera with flash, full 
HD webcam with privacy shutter, a battery that will operate 
up to 8.5 hours, and a resistive, multi-touch screen that 
can be operated while you're wearing gloves. Dell says this 
notebook is extra tough and built to military standards, so it 
can handle drops of up to 6 feet and will continue working in 
the field under adverse environmental conditions due to dust, 
moisture, and extreme temperatures. Pricing for the Latitude 
12 Rugged Extreme starts at $3,649. 



r 

HARDWARE MOLE 



PonoMusic Player Will Let You 
Hear What You've Been Missing 

Musician Neil Young is using Kickstarter to launch the 
PonoMusic Player, a device that aims to put high fidelity 
back into digital music. The players are designed to work 
with ultra-high fidelity digital recordings (available soon 
from ponomusic.com, of course) that far surpass the 
compression-hobbled tracks most people listen to these 
days. Fortunately, the players will also make lesser quality 
recordings sound better. PonoMusic players come in 
yellow and black and have 128GB of total capacity (64GB 
of internal memory and a removable 64GB microSD 
card). The $399 players should be available later this year. 





GIGABYTE'S New OC Cards Do 
The Overclocking Work For You 

The folks at GIGABYTE have released two new graphics 
cards that are overclocked and ready to rock right out of the 
box. The R9 280 (GV-R928WF30C-3GD; shown above) 
has 3GB of GDDR5 memory and base and boost clocks 
of 950MHz and l,072MHz. It has a 384-bit memory 
interface and requires a 600 W power supply. The R7 265 
(GV-R7265WF20C-2GD) comes with 2GB of GDDR5 
and has a l,008MHz base clock/ l,036MHz boost clock. It 
has a 256-bit memory interface and requires a 500W power 
supply. Both OC editions are equipped with GIGABYTE'S 
powerful WINDFORCE cooling system that uses a 
combination of heat pipes and fans specially designed to 
reduce air turbulence and dissipate more heat. 
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SOFTWARE 
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New Release: GeForce Experience 2 

NVIDIA has released a new version of GeForce Experience, 
software that automatically updates systems with the latest 
GeForce drivers and game profiles, optimizes system settings 
for the best gameplay experience, and lets users record and 
share video clips of their favorite moments of mayhem 
using GeForce ShadowPlay. The new GeForce Experience 
2 includes new features that improve gameplay for both 
desktop and notebook users as well as enhance the ability of 
ShadowPlay to capture and replay clips from a wider variety 
of games. NVIDIA says users will have more control over 
streaming games and also be able to capture any game in the 
Windows environment. For more information on GeForce 
Experience 2, see bit.ly/PY2EVG . 



Time For A Chat With Your Washer, 
AC, Vacuum, HTPC, TV & Fridge 

Samsung, maker of all things digital, has decided that 
what consumers really need is something that will make it 
easier for them to communicate with (and control) all their 
electronic devices. The company has announced a global 
rollout for Samsung Smart Home, a service that lets users 
monitor and even operate their devices from afar. A Smart 
Home app that is available on Samsung Apps and Google 
Play lets users who have compatible devices connected to a 
home's wireless network control those products remotely. 
The free app uses encryption to ensure security. Samsung 
says it will roll out additional new products and services 
later this year related to Smart Home. 
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Wi-Fi Alliance Adds 

"Tap To Connect" For Coming loT 

In the not- too-distant future of the loT (Internet of Things), 
billions of assorted items are going to be able to communicate 
with each other and (supposedly) with us. Configuring a device 
to join todays networks can be tedious enough, but what are 
non-techies supposed to do when they want to know whether 
a device can easily access the vast loT? To their rescue comes 
the Wi-Fi Alliance, which is adding a third setup method to 
its Wi-Fi Protected Setup certification program. Previously, 
products had to use either PIN numbers or Push Button 
Configurations to become certified under the program, which 
ensured consumers they could use the devices to quickly set 
up secure access to the Internet. Now the Alliance has added 
a third method, "tap to connect," to its certification. Tap-to- 
connect products take advantage of the properties of NFC 
(near field communications); when these products have Wi-Fi 
Protected certification, consumers will know they can set up a 
secure connection with just a tap. 



Draw With Words With Text-To-3D 

Now you can create photo-realistic scenes without knowing 
how to use a camera or wield a paintbrush. BrainDistrict, 
which publishes 3D-modeling software called RaySupreme 
3D, has created a website called www.text'tO'3d.com 
where users can convert text to 3D objects. The Text- 
to-3D technology utilizes RaySupreme, a text converter, 
and a reservoir of 3D objects stored in the Text-to-3D cloud 
service to let users build scenes simply by describing what 
they want to see. Sample scenes and a gallery of pre-made 
3D objects is available for viewing on the site. The company 
hopes that artists and other users will build and create new 
3D objects that they contribute to the Text-to-3D Cloud, 
creating a sort of library of free 3D content that anyone can 
use. The new beta site has been seeded with hundreds of 
images to get things started. And if writing an image sounds 
a little daunting, stay tuned: BrainDistrict is working on an 
audio-based version, too. 
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SITE SEEING 




Let's See ... 5 Bedrooms, 5 Baths, 
Room For IVIy Invisible Jet Copter . . . 

Some folks at the Movoto.com blog, which covers the "lighter 
side of real estate," took up the challenge of researching and 
estimating the size of 35 hideouts used by an assortment of 
famous (or in some cases, infamous) do-gooder, superhero types. 
The resulting pictorial comparison, with hideouts shown in 
relative scale and accompanied by sidebar explanatory text, is 
a trip down memory lane for anyone who's ever read a comic, 
gone to the movies, or watched TV on a Saturday morning. 
Shrek must be a penny pincher; looks like he probably saves 
a ton on real estate taxes, but come on, does a single guy like 
Superman really need that much room? Extra credit for anybody 
who can match all hideouts with their appropriate owners: 
www.movoto.com/blog/novelty-real-estate/hero-hideouts. 
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IMumiJBrs: 



3% 



Percentage of U.S. adults age 65 or over 
who use Twitter. 

Pew Research 



7,661 

Number of square feet in the new LED 
scoreboard being built by Texas A&M at Kyle 
Field. The scoreboard, 47 feet high by 163 
feet long, will be the largest college football 
scoreboard in the U.S. when it makes its 
debut in this year's first home game on 
Sept. 6. 

Statesman.com 



12 million 

The number of times the various Microsoft 
Office apps for iPad were downloaded in 
first week after they were released. 

Microsoft 



$3.8 billion 

Expected total value of the 3D printing 
market in 201 4. The estimate includes 
printer sales, consumables, and services. 
The 3D printing market is expected to 
surpass $16 billion by 2018. 

Canalys jjM 

$29.5 billion 

Forecasted value of the collision warning 
and mitigation market for automobiles in 
2020. The fast-growing market for accident 
avoidance systems began with high-end 
luxury autos but is spreading quickly to 
less-expensive models after data showed 
that the driver assistance technology might 
reduce rear-end collisions by nearly 25%. 

ABI Research 



FRDNTSIDE 

DIGITAL ECDNDN/1V 



amazoncom* 

Job Of The Month 

The numbers are big . . . $75 billion in revenues, 1 00,000+ employees ... but that's what you get with 
Amazon, the world's largest online retailer. But beyond retailing, this company is also one of the leading 
players in digital tech. Amazon Web Services, for example, is currently looking for a Big Data Specialist 
with five or more years of experience implementing IT platforms and a "deep understanding" of data 
warehousing and analytical technologies to work out of regional offices in Piano, Texas. This person 
needs to thrive on tackling big problems, as the job entails solving (as Amazon gently phrases it) "the 
most complex and high scale data challenges in the world today." You'll be working across silos with 
other team members at Amazon to help customers implement various Amazon services, including 
developing new applications and migrating old ones. You'll build solutions onsite with Amazon partners, 
consulting and offering technical expertise. If you like the general job description but aren't sure about 
living in Piano, browse the website. Amazon has openings all over the world, y'all. 

www. amazon.jobs 



In The Mobile World, Apps Beat Browsers 6 To 1 
(Go Gamers!) 



Mobile users spend more than six times as much 
time interacting with apps online as they do web 
browsers, according to a study done by the mobile 
analytics company Flurry. The study found that during 
the first quarter of 2014, mobile Internet users spent 
about 86% of their online time using apps and only 
14% using a browser. In a further breakdown of the 
apps category, gaming was far and away the biggest 
time sponge, representing about 32% of online time. 
Coming in a distant second was Facebook, at 17%. 
Altogether, mobile Internet users spent an average of 
2 hours and 41 minutes online each day. 




Usa ge Ty pe % Of Time Daily Minutes 

Apps 86% 139 minutes 

Browsers 14% 22 minutes 

Source: Flurry.com 



The Greatest Generation, Except For Using Tech 

There's no denying it: The older you get, the less inclined you are to glom onto whatever bright and 
shiny new tech toys are rolling out on the market. An extensive report by Pew Research on Older Adults 
And Technology Use shows that by and large, the older people get, the less likely they are to use new 
technologies and the gadgets that go with them. 



Percentages By Age Ranges 
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74% 


68% 


47% 


37% 


Own A Smartphone 


29% 


21 % 


10% 


5% 


Own A Tablet 


23% 


18% 


20% 


9% 


Own An eBook 


23% 


19% 


18% 


10% 


Use Social Network Sites 


54% 


42% 


46% 


27% 
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*Product features may vary by model. *Motherbaord models may vary based on local distribution. 
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HEAW GEAR 



Z97 Unveilec 

Six Motherboards Equipped With Intel's First 
9 Series Chipset Arrive 



There's been a lot of buzz around Intel's 
Z97 chipset, as rumors of new features 
have been flying around the Internet 
for the past year. The wait is now over, 
and guess what? We've got a bevy of 
Z97-based motherboards from ASUS, 
GIGABYTE, MSI, and Supermicro to 
test out. Even better, these motherboards 
are packed with goodies, including many 
additions that aren't stock on Intel's first 9 
Series chipset. 

What's Baked In? 

Before we jump into the nitty-gritty 
details with the motherboards, let's take a 
moment to see what Intel has (and hasn't) 
changed with the Z97 chipset. First off, 
know that the Z97 chipset is designed 
with the LGA1150 socket introduced 
with its 8 Series chipsets, so you'll be 
able to use existing Intel 4th Generation 
processors on a Z97 motherboard. 
Intel also designed the Z97 chipset to 
support the upcoming "Devil's Canyon" 
(a Haswell refresh) and 5th Generation 
"Broadwell" processor lineups. 

GPU support is the also same 
between the Z87 and Z97 chipsets. As a 
reminder, the stock design can support 
up to 3-way GPU configurations and 
utilize the 16 PCI-E 3.0 lanes built 
into Intel's 4th Generation processors. 
You can have one GPU running 
at the full xl6 speed or two GPUs 
running at x8 speed. In three-GPU 
setups, one would run at x8 and the 
other two would run at x4 speed. 
Motherboard manufacturers can amp 
up multi-GPU speed with bridge chips 
that increase the total PCI-E 3.0 lanes. 
Memory support is the same between 




inside" 

CHIPSET 

Z97 



chipset generations, too, as you'll 
enjoy support for dual-channel DDR3 
memory clocked at l,600MHz. Most 
motherboard makers deviate from the 
stock speeds in this regard, as well, 
and many of the motherboards in our 
roundup offered memory speeds up to 
DDR3-3000. 

Now onto what's new. The Z97 
chipset adds support for Intel Rapid 
Storage Technology for PCI-E storage. 
That means that PCI-E based storage 
devices, such as M.2 and SATA Express 
hardware, can be incorporated into the 
chipset. Current prototyped PCI-E 
storage devices use the PCI-Express 
2.0 x2 interface that can deliver up to 
lOGbps bandwidth for superfast storage. 
The lOGbps speed is a big deal, because 
the bandwidth is a significant jump over 
SATA 3.0's 6Gbps limitation. 

M.2 is the successor to the internally 
mounted mSATA interface, and it's 
compatible with both SATA and PCI-E 
interfaces. As such, the native M.2 port 
could be used with current PCI-E and 
SATA-based M.2 storage, as well as 
future models that provide throughput 



greater than what you see on current 
6Gbps SATA devices. The M.2 interface 
can also work with other types of 
internally mounted cards, including 
Wi-Fi, Bluetooth, GPS, NFC, and 
WWAN modules. 

SATA Express drives are expected 
to be offered in a form factor similar 
to modern 2.5-inch SSDs and the 
interface will be dedicated for use 
with storage devices. Intel was able 
to perform only limited testing of the 
SATA Express interface, due to the 
limited number of available SATA 
Express devices, but is encouraging 
system and motherboard vendors to 
further explore the use of SATA Express 
with its 9 Series chipsets. As such, you 
may won't find SATA Express ports on 
every Z97 motherboard — though you 
will find them on a good number of 
motherboards in this roundup. SATA 
Express SSDs are expected to be available 
sometime late in 2014, so SATA Express 
is a feature you'll want to strongly 
consider for your next motherboard. 

For compatibility with current storage 
devices, the stock Z97 chipset includes 
six 6Gbps ports that support RAID 
0/1/5/10 configurations. External storage 
is also covered with 14 USB ports (six 
of which can be USB 3.0 ports), which 
are the same number of I/O ports as 
Intel provided on the stock Z87 chipset. 
You'll also find stock support for a 
10/100/1000 Intel Ethernet Connection 
and Intel HD Audio. 

With the stock configuration in mind, 
we can confidently examine what ASUS, 
GIGABYTE, MSI, and Supermicro have 
added to the Z97 chipset. We'll warn 
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you in advance, these manufacturers 
have gone all out; this is one of the 
strongest classes of boards we've seen 
for a chipset launch in a long time. Get 
ready to jump into a world of advanced 
overclocking capabilities, gaming 
improvements, audio enhancements, and 
network advancements. 

ASUS Z97-DELUXE (NFC & WLC) 

Words like "extreme," "premium," and 
"deluxe" tend to be thrown about lightly 
with motherboards, but in this case, the 
name Z97-DELUXE (NFC & WLC) 
is no idle boast. ASUS crams just about 
every feature it can into this board. It 
even comes with smartphone and tablet 
connectivity for near field communication 
and wireless charging — thus the "NFC & 
WLC" in its name. ASUS also bundles 
its dual ThunderboltEX II add-on card 
to give you two Thunderbolt 2 ports. 
These ports offer transfer speeds of up 
to 20Gbps with Thunderbolt 2 devices. 
ASUS doesn't stop there, though. You'll 
also find two SATA Express ports to let 
you add PCI-E storage to your rig. 5 -Way 
Optimization technology is also included 
to automatically tune your PC for peak 
performance. (For a more in-depth look 
at this and other features, see the Z97- 
DELUXE (NFC & WLC) White Paper 
in this issue.) 

For precise power, ASUS uses its 
DIGI+ Power Control that can detect 
CPU power draw and provide 16-phase 
digital power. ASUS indicates that DIGI+ 
Power Control complies with Intel's 
VRD12.5 specifications and helps to 
increase overclocking potential. An EPU 
(Energy Processing Unit) is also provided 
to detect and adjust power consumption 
for system-wide power savings. For 
instance, EPU offers an Away Mode that 
can shut down unused I/O connectors 
and reduce GPU power when you're not 
using the PC. You can control the EPU 
savings through an onboard switch or the 
included AI Suite 3 utility. 

Overclocking is easy, thanks to the 
ASUS UEFI BIOS. It features a My 
Favorites list where you can add the 
tuning options you use the most — no 



need to search through the BIOS for 
controls buried in submenus. An EZ 
Mode is available for quick adjustments 
to individual hardware, too. For example, 
an XMP button is provided on the BIOS 
home screen to let you enhance memory 
in one click. The Advanced Mode is 
drool-worthy; there's a section to keep 
notes, and you can even track changes 
and save preferred profiles onto a USB 
drive. A real-time hardware monitor 
can provide temperature and voltage 
information about all the key parts in 
your system. Want to make your SATA 
ports easier to identify? Go ahead and 



rename them. The ASUS UEFI BIOS is 
an overclocker's dream. 

With the Z97-DELUXE (NFC 
& WLC), you'll be able to use DDR3 
memory clocked at up to 3,300MHz. 
ASUS used its T- Topology design to 
minimize coupling noise and signal 
reflection, which helped to reach the 
3300MHz speed. This motherboard is 
good for gaming, too, as it supports up 
to 4-way SLI (with dual-CPU graphics 
cards) and 3 -way CrossFire. Note that the 
third PCI-E xl6 slot shares bandwidth 
with the SATA Express El port and the 
USB 3.0 E56 port; when two of these 
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GA-Z97X-GAMING G1 WIFI-I 

$349.99 
GIGABYTE 

www.gigabyte.us ^ 



connectors are used, the motherboard 
will automatically disable the remaining 
connector. ASUS also provides you with 
four PCI-E 2.0 xl slots. Gamers looking 
for great sonic quality will like that ASUS 
includes its Crystal Sound 2 technology 
that uses Nichicon audio capacitors and 
Realtek's ALCl 150 HD codec. 

ASUS Home Cloud software is 
provided to take full advantage of the 
motherboard's wireless capabilities, 
which include built-in 802.1 la/b/g/ 
n/ac Wi-Fi and Bluetooth 4.0. Home 
Cloud includes a Wi-Fi GO! feature that 



you can use to remotely control your 
desktop via an Android or iOS device. 
For example, Wi-Fi GO! lets you use 
your mobile device's touchscreen act 
as a keyboard and mouse. Wi-Fi GO! 
can also wirelessly transfer files between 
your mobile devices and the desktop. A 
Media Streamer tool is available for easy 
streaming of videos, photos, and music 
stored on the desktop system. Home 
Cloud also offers a Cloud GO! tool that 
lets you access multiple online storage 
services and search them all at once for 
files and folders. 



The Z97-DELUXE (NFC & WLC) 
posted the highest frames per second 
number (53.7) and score (1354) in 
Unigine Heaven 4.0. It also produced 
the highest marks in Cinebench 11.5. In 
our gaming tests, the board hit 48.67fps 
in Metro: Last Light and 51fps Aliens 
vs. Predator. It also did well in PCMark 
8 with a score of 4599 in the Creative 
benchmark. Performance should be no 
problem with the technology ASUS has 
built into this motherboard. 

The Z97-DELUXE (NFC & WLC) 
is an impressive specimen. If you want 
to improve your rig's connectivity with 
a tablet and smartphone, you can't do 
much better. Early adopters should take 
note that ASUS also goes the extra mile 
to ensure that you'll be able to use speedy 
I/O options that will be available in the 
future, thanks to support for Thunderbolt 
2, SATA Express, and M.2. Finally ASUS 
has performance enthusiasts covered with 
excellent overclocking capabilities and a 
smartly designed BIOS. 



Specs: Max Memory: 32GB (DDR3-1600; 
Max DC: DDR3-3300); Slots: 2 PCI-E 3.0 x16, 
1 PCI-E 2.0 x1 6, 4 PCI-E x1 ; Storage: 2 SATA 
Express, 8 6Gbps SATA, 1 M.2; Rear I/O: 1 
HDMI, 1 DisplayPort, 1 mini DisplayPort, 6 USB 
3.0, 4 USB 2.0, 2 Ethemet, 1 ASUS Wi-Fi GO! 
module, 1 optical S/PDIF out, audio I/O; Form 
factor: ATX; Warranty: 3 years 



GIGABYTE GA-Z97X-GAIVIING G1 
WIFI-BK 

The GA-Z97X-GAMING Gl WIFI- 
BK comes with a certificate that 
indicates the motherboard has passed 
gigabyte's rigorous 168-hour (one- 
week) full-system validation testing for 
server-level durability. Outstanding 
reliability isn't all this motherboard has 
to offer, though. GIGABYTE adds a 
PLX PEX8747 chip that allows for 4-way 
SLI or CrossFire where all graphics cards 
will operate at x8 speed. In two-GPU 
configurations, both graphics cards will 
run at the full xl6 speed. 
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GIGABYTE uses a sharp-looking 
red and black color scheme on the 
motherboard's heatsinks. The heatsink 
over the VRM also features Gl/4 
threaded fittings to let you liquid-cool the 
voltage regulation components. The use 
of fittings, rather than integrated barbs, 
gives you the freedom to select barbs 
and tubing that match the rest of your 
cooling loop. As you might expect from 
a motherboard that's passed validation 
testing, the GA-Z97X-GAMING Gl 
WIFI-BK is built with some impressive 
power-handling hardware. The 
motherboard's solid-state capacitors are 
rated to perform at maximum efficiency 
for a minimum of 10,000 hours. It also 
features an all-digital controller on both 
the CPU and memory for precision 
power delivery. 

GIGABYTE provides a multitude 
of overclocking features on this 
motherboard. There are two BIOS 
ROMs, and GIGABYTE'S UEFI 
DualBIOS switch lets you quickly 
move between them. Onboard buttons 
are also available for power, reset, and 
clear CMOS functions. Near the 
button cluster, you'll also find voltage 
measurement points for a variety of 
CPU and memory voltages. Those 
implementing an SLI or CrossFire setup 
will like that GIGABYTE includes a 
SATA power port on the front edge of the 
board that provides additional power to 
the PEG. 

High-speed storage hasn't been 
ignored, either. There's a SATA Express 
connector, so you'll be ready for future, 
high-performance SSDs. You'll also find 
10 6Gbps SATA connectors, though 
we'll point out that the SATA Express 
port would take up both the No. 3 and 
No. 4 connectors when in use. A Marvell 
88SE9172 controller is used to add four 
SATA ports to those allowed for by Z97 
Express, and the Marvell ports support 
RAID 0 and 1 configurations. For extra 
USB connectivity, GIGABYTE takes 
advantage of a Renesas [iPD720210 that 
adds four USB 3.0 ports on the rear 
panel (there are six USB 3.0 ports on the 
rear panel in total). 



Because gaming is a priority on the 
GA-Z97X-GAMING Gl WIFI-BK, 
GIGABYTE has also enhanced the 
board's audio and networking capabilities. 
Premium sound is provided by Creative's 
Sound Core 3D chip, which is a quad- 
core audio processor that comes with 
Sound Blaster's SBX Pro Studio software 
suite. The audio chip gives you access to 
Creative's Scout Mode, EAX Advanced 
HD 5.0, Voice FX, and SBX Surround 
Sound audio processing features. The 
group of Creative tools help to improve 
audio and voice fidelity within games 
and multimedia. GIGABYTE also 
includes its OP-AMP technology to 
let you switch audio dynamics with a 
swappable amplifier. A TI Burr-Brown 
OPA2134A amp comes with the GA- 
Z97X-GAMING Gl WIFI-BK. 

For high-end networking, you'll be able 
to utilize Killer's E2200 that can prioritize 
network traffic for your favorite programs 
and games. GIGABYTE also provides a 
module that supports Wi-Fi 802. 11 AC, 
Bluetooth 4.0, and Intel's Wireless 
Display. There are even two high-gain 
antennas to improve reception. 

gigabyte's GA-Z97X-GAMING 
Gl WIFI-BK produced top results in 
many of SiSoftware Sandra 2014 SPl 
Lite's processor and memory tests. For 
example, it produced the best numbers 
in the Processor Arithmetic tests with 
156.78GIPS in Dhrystone AVX2 and 
107GFLOPS in Whetstone AVX. We 
also got a Memory Bandwidth speed of 
27GBps in both the Integer and Floating 
tests. Our game tests produced good 
numbers with 48.54fps and 50.8fps in 
Metro: Last Light and Aliens vs. Predator, 
respectively. That being said, we ran our 
tests using a single GeForce GTX 780, 
and the GA-Z97X-GAMING Gl WIFI- 
BK's multiple GPU capabilities should 
allow you to easily outpace these results. 

Server-grade reliability is always 
nice, and so is this board's support for 
overclocking and multiple CPUs. You'll 
be able to wring every bit of performance 
out of the components you select, which 
is always good. SATA Express support is 
also a big benefit for power users that plan 



on moving to PCI-E storage options in 
the near future. 



Specs: Max memory: 32GB (DDR3-1600; 
Max OC: DDR3-3200); Slots: 4 PCI-E 3.0 x16, 
3 PCI-E 2.0 x1 ; Storage: 1 SATA Express, 
10 6GbpsSATA; Rear 1/0:1 HDMIJ 
DisplayPort, 1 DVI-1, 6 USB 3.0, 2 USB 2.0, 2 
Ethernet, 1 optical S/PDIF, 1 PS/2, audio I/O; 
Form factor: ATX; Warranty: 3 years (5 if you 
register the product) 



MSI Z97 MPOWER AC 

When the Z87 chipset first came out, 
we examined MSI s Z87 MPOWER MAX 
and were impressed by the enhancements 
MSI added. The Z97-based MPOWER 
MAX AC adds even more features for 
overclockers and gamers. Let's start by 
looking at the motherboard's coohng. MSI 
ships the Z97 MPOWER MAX AC with 
a water-coohng compatible heatsink with 
two 3/8-inch barbs, so you can integrate 
the motherboard's VRM into your cooling 
loop. The full copper line that runs over 
the VRM can also move hot air to the 
passive heatsink, so it's equally at home 
with passive air-cooling setups. MSI 
creates a distinctive look for the board with 
yellow MPOWER MAX lettering on the 
VRM heatsink, and a large yellow M on 
the PCH heatsink. The color is especially 
striking on the black PCB, and the look 
exudes quality. 

For stable overclocks, MSI utilizes 
its Military Class 4 components that 
include self-healing, highly conductive 
polymerized tantalum capacitors, 60A 
Super Ferrite Chokes, and "Dark CAPs," 
or capacitors that MSI says are stable 
up to 260 degrees Celsius. In short, 
heat shouldn't be a problem. The Z97 
MPOWER MAX also is built with 
MSI's GUARD-PRO technology, which 
helps to safeguard the motherboard 
against hardware failures by protecting 
against ESD, EMI, short circuits, and 
humidity. For instance, each I/O port 
on the motherboard is protected with 
an integrated dual-ESD circuit that will 
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prevent damage when plugging and 
unplugging devices. 

MSI provides a wealth of overclocking 
tools with the Z97 MPOWER MAX 
AC. Voltage checkpoints are provided for 
monitoring several critical system voltages, 
and there are enough ground connectors 
that you can use three multi-meters 
at once, if that's your thing. Next to the 
voltage checkpoints, you'll find buttons 
that let you increase or decrease the base 
clock by IMHz. Two BIOS ROMs are 
provided, as well, so that in the event that 



one crashes, you can shift to the other. 
Those who enable the "fast boot" option 
(where the keyboard is unavailable at 
boot) can use the G02BI0S button to 
enter BIOS setup, and the debug LED 
in the board's bottom-right corner will 
help you decipher configuration issues you 
may encounter while building, upgrading, 
overclocking, and so forth. 

The Z97 MPOWER MAX AC 
is capable of producing superb sound, 
thanks to MSI's Audio Boost technology, 
with features comparable to those of a 



dedicated sound card, including a 
600-ohm headphone amplifier and an 
EMI-shielded audio codec. Wireless 
connectivity is available, too, thanks 
to add-on module that supports Wi-Fi 
802.1 lac, Bluetooth 4.0, and Intel 
Wireless Display. The board is also ahead 
of the curve where fast storage tech is 
concerned; it comes with an M.2 port, 
and MSI tells us it plans to offer a M.2- 
to-SATA Express adapter to let you use 
the port for SATA Express storage. 

MSI incorporates a number of 
ASMedia controllers to augment Z97 
Express' native I/O connectivity; this 
motherboard offers eight 6Gbps SATA 
ports and eight USB 3.0 ports on the 
rear panel. (MSI also allows for four front 
USB 3.0 ports, for a total of 12.) The 
extra SATA ports are nice because SATA 
ports 5 and 6 will be unavailable when 
using an M.2 device. Storage options 
extend to the included software, as well, 
as MSI's Command Center offers a 
RAMDisk capability that lets you allocate 
a portion of system memory for use as 
local storage. Command Center also 
provides a fan control feature where you 
can manage all of your system's fans that 
are connected to the board's five 4-pin 
PWM connectors. 

The Z97 MPOWER MAX AC 
delivered the top overall score in 3DMark 
Professional with a score of 4853. 
The Fire Strike Extreme test yielded a 
Graphics score of 5025 and a Physics 
score of 11198 — both top marks among 
the motherboards in our roundup. This 
motherboard produced the fastest frames 
per second result in Aliens vs. Predator, 
too, with 51.1fps, and it showed well in 
our processor-specific tests with 1620.92 
pixels per second in POV-Ray 3.7 and a 
score of 8.56 in Cinebench 11.5. 

The overclocker-centric Z97 MPOWER 
MAX AC provides extras for system 
stability, troubleshooting problems, and 
managing OC settings. We particularly 
like MSI's Command Center utility tool 
to manage your overclocking settings 
within Windows. MSI has clearly spent 
time focusing on what overclockers 
want in a motherboard, so pushing 
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your processor to its limits should be no 
problem. It'll be exciting to see what the 
motherboard can accomplish with Intel's 
Devil's Canyon and Broadwell processors 
as they arrive. 



Specs: Max memory: 32GB (DDR3-1600; 
Max OC: DDR3-3300); Slots: 3 PCI-E x16, 
4 PCI-E 2.0 x1 ; Storage: 8 6Gbps SATA, 
1 M.2; Rear I/O: 1 HDMI, 1 DisplayPort, 8 
USB 3.0, 2 USB 2.0, 1 Ethernet, 1 optical 
S/PDIF, audio I/O, 1 PS/2; Form factor: ATX; 
Warranty: 3 years 



GIGABYTE GA-Z97X-S0C FORCE 

The GA-Z97X-SOC FORCE is one 
of gigabyte's Z97 motherboards that 
are designed specifically for overclocking. 
Along the front edge of the motherboard, 
you'll find a host of buttons, switches, 
and voltage checkpoints that will help 
you to get peak performance from your 
Intel processor. 

The OC Touch section, for example, 
gives you a range of buttons for quick 
overclocking adjustments. There are 
buttons to raise or lower your CPU ratio, 
increase or decrease CPU BCLK, and 
change BCLK stepping from O.lMHz 
to IMHz. The Tag button lets you 
load a saved BIOS profile for a quick 
setting reset after clearing the CMOS. 
A MEM_SAFE button loads a fail-safe 
mode that ensures the system will boot 
into a safe memory configuration. Need 
the GA-Z97X-SOC FORCE to load your 
last successful boot settings? Just press 
the SET_LOCK button. It works even 
after clearing the CMOS. Speaking of 
which, there's a Clear CMOS button, 
too. An OC Ignition button is provided 
to maintain power for connected 
components when the system is shut 
down, which is ideal for testing liquid- 
cooling loops and sussing out cold 
bug situations. 

For switches, GIGABYTE provides 
an OC PCI-E switch that lets you 
manually turn on or off each of the four 
xl6 PCI-E lanes on the motherboard. 



This way you can disable a graphics card, 
rather than having to physically remove 
it from the system (or unplug it from 
your cooling loop). A set of DIMM 
switches are also available to let you turn 
off each DIMM channel. 

Voltage checkpoints are available 
toward the right side of the front edge 
(toward the top, in most cases). Those 
working in open-bench environments 
will also dig that GIGABYTE includes 
two USB connectors on the opposite 
end of the front edge that let you save 
data, flash the BIOS, or install software 
for pre-testing on the PC. We like that 



GIABYTE made real-time overclocking 
available within the BIOS, too. You can 
adjust CPU clock, frequency, and voltage 
settings without having to reboot. We 
could go on and on, but you get the 
point. Overclocking is a priority and the 
GA-Z97X-SOC FORCE does it well. 

GIGABYTE enhances the Z97 chipset 
by allowing for 4-way AMD CrossFire 
(at x8/x4/x4/x4 speeds). The first three 
slots utilize the PCI-E bandwidth 
available from the CPU, while the fourth 
slot uses PCI-E lanes in Intel's PCH 
and shares bandwidth with the PCI-E 
xl slot. As such, the PCI-E xl slot will 
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be unavailable when the fourth PCI-E is 
in use. Two-way SLI is also supported. 
Performance enthusiasts utilizing multiple 
graphics cards can take advantage 
of a six-pin PCI-E connector on the 
motherboard to improve system stability 
by providing additional power to the PEG 
slots. Those that build in an open-bench 
environment with multiple GPUs will 
likely also find handy the OC brace that 
stands in for a traditional case's rear panel 
expansion slot bracket, letting them easily 
lock their cards together. It will help to 



reduce damage to the board's PCI-E slots 
and ensure good, solid contact. 

GIGABYTE knows that a speedy system 
is more than just an overclocked CPU and 
quadruple GPUs. The GA-Z97X-SOC 
FORCE is built with a SATA Express 
connector to support lOGbps storage speeds. 
A Killer E2200 networking controller is 
provided to automatically manage and 
shape network traffic. High-fidelity audio is 
facilitated via Realtek's ALC1150 codec that 
supports 7.1 -channel surround sound and 
115dB signal-to-noise ratio playback quality. 



Audio Noise Guard technology is also 
utilized to separate the PCB layer from the 
analog audio components and protect against 
electromagnetic interference. There are six 
system fan connectors spread throughout the 
motherboard, as well as two CPU fan pin 
headers to cover enthusiasts' cooling needs. 

The GA-Z97X-SOC FORCE did 
well across all of our benchmarks. It 
was the top performer in POV-Ray 3.7 
with 1625.54 pixels per second. It also 
tied for first in SiSoftware Sandra 2014 
SPl Lite's Memory Bandwidth test with 
27GBps in both the Integer and Floating 
Memory Bandwidth tests. In 3DMark 
Professional's Fire Strike Extreme test, we 
saw an impressive overall score of 4845, 
which was highlighted by a Graphics 
Score of 5020. 

If you see overclocking in your future, 
the GA-Z97X-SOC FORCE is a solid 
choice whether you're a crusty veteran or 
a neophyte. And at just over 200 bucks, 
the GA-Z97X-SOC FORCE's price tag of 
$209.99 is comparatively light for a board 
equipped with voltage checkpoints and 
OC buttons. 



Specs: Specs: Max memory: 32GB (DDR3- 
1600; Max OC: DDR3-3300); Slots: 4 PCI-E 
3.0x16,1 PCI-E 2.0x1, 2 PCI; Storage: 1 
SATA Express, 6 6Gbps SATA; Rear I/O: 1 
HDMI, 1 DVI-D, 1 VGA, 4 USB 3.0, 4 USB 2.0, 
1 Ethemet, 1 optical S/PDIF, audio I/O, 1 PS/2; 
Form factor: ATX; Warranty: 3 years 



Supermicro C7Z97-0CE 

With a Supermicro motherboard, you 
know that reliability will be part of the 
package, and the C7Z97-OCE is no 
exception. Supermicro indicates that the 
motherboard is built from more than 
1,800 parts, and of course Supermicro 
uses server-grade components. But 
unlike a typical server motherboard, 
you're going to be able to overclock this 
Z97-based motherboard. Supermicro 
includes three overclock buttons (OCl, 
OC2, and OC3) for extra speed at the 
push of a button. OCl runs at a 15% 
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CPU overclock, OC2 operates at a 20% 
to 25% overclock, and the third OC 
button can be configured in the BIOS. 
Want to go back to the stock BIOS 
speeds? Just press the Home button 
on the motherboard. An M button is 
available activate a memory overclock 
set in the BIOS, which can include Intel 
XMP settings. 

Supermicro uses an AMI graphical 
interface BIOS that includes a detailed 
overclocking section. For example, 
once you select the Overclocking 
option, you'll see options for CPU 
Overclocking, Memory Overclocking, 
and Graphics Overclocking. The 
latter is the configuration for the 
on-chip graphics processor. Drop- 
down menus are available to let you 
quickly select available settings. The 
Overclocking section also features 
a detailed breakdown of real-time 
temperature, fan speed, and voltage 
information. Supermicro tells us an 
optional front panel with OCl, OC2, 
and OC3 buttons will be available soon, 
so that you can select an overclocking 
configuration without even opening 
your case. 

Supermicro provides a variety of PC 
health monitoring tools in the form of it 
its SuperDoctor software to ensure that 
your rig is stable. For instance, there's 
an onboard hardware-monitoring chip 
that continuously scans your system's 
CPU Vcore, 12V, 5V, 5VSB, 3.3V, and 
3.3VSB voltages. Like a good doctor, 
SuperDoctor will provide a warning if 
your numbers indicate any instability. The 
voltage thresholds are user adjustable, too. 
Environmental temperature controls are 
also provided to adjust the motherboard's 
thermally controlled fans. There are five 
4-pin fan headers, three of which are 
situated along the top or right edge of the 
board, and two more that are located at 
the front and rear edges near the middle. 
We also like that the fan headers have clip 
locks that assure your fan connectors are 
solidly attached. Supermicro makes the 
C7Z97-OCE easy to troubleshoot, too, 
with its LED debug, clear CMOS button, 
and BIOS restore button. 



Supermicro builds orange and black 
heatsinks onto the motherboard's 
VRM and PCH, and the heatsinks are 
complimented nicely with some blue and 
black memory and expansion slots on 
the motherboard. The top PCI-E 3.0 slot 
can run at xl6, x8, or x4 speeds, while 
the second can operate at x8 or x4 speeds 
and the bottom defaults to x4 speed. 
Supermicro also includes three PCI-E xl 
slots. Above the PCI-E slots, you'll find 
an M.2 port. It's a smart location for the 
M.2 port, because it won't interfere with 
any of the board's other functions or any 
of your components. 

The M.2 port takes up two of the Z97 
chipset's stock 6Gbps SATA ports, and 
Supermicro replaces those two lost ports 
through an ASMedia SATA controller, so 
you'll still have access to six 6Gbps ports. 
The ASMedia SATA ports support RAID 
0 and 1. For external I/O, you'll find six 
USB 3.0 ports (four rear ports and two via 
internal headers) and six USB 2.0 ports 
(two rear and four via internal headers). A 
16550 UART internal header is available to 
support two high-speed, 16550-compatible 
serial communication ports, should you 
need them. In the event that you decide not 
to invest in discrete CPUs, you'll appreciate 
the provided HDMI, DisplayPort, DVI-I, 
and VGA outputs. 

The C7Z97-OCE provides a nice 
set of features; we especially like the 
AMI BIOS interface. It's user-friendly 
and still manages to provide access to 
all of the controls you'd want to adjust. 
The motherboard's health management 
and reliability features should also 
come in handy when overclocking and/ 
or troubleshooting. Supermicro's latest 
enthusiast board is a solid, inexpen- 
sive onramp to Z97 that shouldn't 
be overlooked. 



Specs: Max memory: 32GB (DDR3-1600; 
Max OC: DDR3-1866); Slots: 3 PCI-E 3.0 
x16, 3 PCI-E xl ; Storage: 6 6Gbps SATA, 

1 M.2; Rear I/O: 1 HDMI, 1 DisplayPort, 1 
DVI-I, 1 VGA, 4 USB 3.0, 2 USB 2.0, 1 PS/2, 

2 Ethernet, audio I/O; Form factor: ATX; 
Warranty: 3 years 



MSI Z97 GAMING 5 

The latest entry in MSI's GAMING 
motherboard lineup is the Z97 
GAMING 5. The board comes with a 
six-month premium license for XSplit 
Broadcaster, an application that lets you 
record and live-stream your gameplay to 
websites like Twitch, YouTubeLive, and 
UStream. All models in the Gaming 
lineup provide MSI's Audio Boost 
2, USB Audio Power, and Killer LAN 
features for high-fidelity audio and 
network bandwidth control. Of course, 
the Z97 GAMING 5 is SLI-certified 
and CrossFire-compliant, and it supports 
2-way SLI and 3-way CrossFire. 

MSI worked with the eSports team 
Fnatic to select audio components that 
are ideal for gamers, and then built those 
features into the Z97 GAMING 5. For 
instance, MSI's Audio Boost 2 technology 
isolates the audio circuitry from the 
rest of the PCB to eliminate distortion. 
Audio Boost 2 also features Sound Blaster 
Cinema 2 to provide virtual surround 
sound on both stereo headphones and 
speakers. Cinema 2's surround-sound 
capabilities will give properly equipped 
players a way to more quickly determine 
the position of their opponents. 

Audio Boost 2 also provides a 
dedicated power input (Molex to 3-pin 
adapter provided) for stable power 
delivery to audio devices such as USB 
headsets and audio DACs. The board's 
USB Audio Power produces continuous 
5V power to the motherboard's rear 
USB 3.0 ports, which will help to 
avoid situations where sound over USB 
headphones is distorted due to unstable 
USB voltage. Gamers with analog 
headphones will like that the Z97 
GAMING 5 includes dual headphone 
amplifiers that can drive up to 600ohm 
loads on both front and rear audio 
outputs. MSI uses Nichicon Japanese 
audio capacitors to deliver high-quality 
audio signal filtering, as well as golden 
audio connectors for best signal output. 

To reduce network lag, the Z97 
GAMING 5 comes with Killer's E2205 
gigabit LAN controller, and MSI 
thought about speedy connectivity for 
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your mouse and keyboard, too. There 
are two USB 2.0 ports that support 
l,OOOMHz polling and a PS/2 port 
to support N-Key rollover. The 
performance-optimized networking 
and I/O ports are color-coded red 
so they stand out on the rear panel. 
Storage speed hasn't been ignored, 
either, thanks to six 6Gbps SATA ports 



storage in the future. (As we've seen 
in other boards, SATA 5 and 6 ports 
are unavailable when the M.2 port is 
in use.) 

MSI knows that many gamers 
are also overclockers, and the Z97 
GAMING 5 is built with MSI's 
Military Class 4 components to help 
you maintain fast, stable overclocks. 




and an M.2 port. And as with the 
Z97 MPOWER MAX AC, MSI plans 
to offer an optional M.2-to-SATA 
Express converter to support PCI-E 



The Z97 GAMING 5 provides tools 
to help you get real-time information 
about power usage through voltage 
checkpoints for CPU core, CPU 



graphics, and CPU ring, among 
others. You'll also find a debug LED 
and clear CMOS jumper to simplify 
troubleshooting. MSI includes its 
Command Center software to let 
you make on-the-fly adjustments to 
overclocking speeds. As mentioned 
earlier the Command Center also 
comes with a RAMDisk utility that 
uses system memory as storage; the 
utility even lets you create image files 
of the data you want to cache, so it'll 
automatically load into the RAMDisk 
at boot-up. 

You won't find all of the features that 
MSI implemented on its Z97 MPOWER 
MAX AC here, but at a mere $159.99, 
the Z97 GAMING 5 is an impressive 
blend of features, performance, and value. 



Specs: Max memory: 32GB (DDR3-1600; 
Max OC: DDR3-3300); Slots: 3 PCI-E 3.0 x16, 
4 PCI-E; Storage: 6 6Gbps SATA, 1 M.2; Rear 
I/O: 1 HDMI, 1 DVI-D, 1 VGA, 4 USB 3.0, 4 
USB 2.0, 1 PS/2, 1 Ethernet, audio I/O; Form 
factor: ATX; Warranty: 3 years 



Step Up To Z97 

Our roundup of motherboards hit 
a variety of price points, so you should be 
able to find one that fits within your budget. 
The ASUS Z97-DELUXE (NFC & WLC) 
provides just about all the extras you can 
think of, including add-ons for your tablet 
and smartphone. GIGABYTE'S GA- 
Z97X-GAMING Gl WIFI-BK and MSI's 
MPOWER MAX AC are built with a variety 
of performance-enhancing features that make 
them ideal for power users that demand 
optimal performance out of each and every 
component. Supermicro's C7Z97-OCE and 
gigabyte's Z97X-SOC FORCE are good 
overclockers, and they'll only set you back a 
little more than $200. MSI's Z97 GAMING 
5 focuses on audio and networking extras 
that enhance your gaming experience. As 
we stated at the outset, this is an incredibly 
solid rookie class for Z97; regardless of which 
board you choose, you'll be well on your way 
to a fast, fiill-featured PC. ■ 
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Benchmark Results 
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CyberPower recommends Windows 




Create The PC of Your Dreancis 





Intel® Core'" i7 Processor 

4960X 5.60Ghz $2049 
4930K5.406hz $1569 
4820K5.706hz $1269 



Xtreme XT 



Zalman Gaming Headset 

Corsair® 300R Gaming case with 600 Watt 80+ Power 
Asetek Liquid Cooling System 



Intel® Core™ 17 Processor 
4770K3.50Ghz $999 
4770 3.40Ghz $969 
Intel® Core'" i5 Processor 
4670K5.406I1Z $899 
4670 5.406fiz $875 
4570 5.20GI1Z $855 
4440 5.006I1Z $845 
Intel® Core'" i3 Processor 
4540 3.606I1Z $809 
4330 5.506I1Z $799 



Zeus Mini-i 200 



Windows 8.1 

GIGABYTE® B85 ITX Mainboard w/ USB 3.0 & SATA 6 
CORSAIR® 8GB DDR3 1600 Mhz Dual Channel Memory 
1TB SATA III 3.0 7200 RPM HD 16MB Cache 
Nvidia® 6eforce®6TX 650 1GB Video Card 
Zalman Gaming Headset 

CyberpowerPC Zeus Mlni-ITX Gaming Case 550 Watt 



From $ 



800-707-0593 • iwww.cyberDOwerDCComl 



Celeron, Celeron Inside, Cenlrino, Cenlrino Inside. Cenlrino logcCore Insidei Intel Intel logo, Intel Core, Intel Inside, Intel Inside logo, Intel Viiv, Intel vPfO, Itanium, Itanium Inside, Pentium, Pentium Inside, Viiv Inside, »Pro Inside, Xeon, and Xeon Inside are trademarks of Intel Corporation in the U.S and other countries. All 
prices are subject to change without notice or obUgation. CrberPower is not responsible for any typographical and photographic errors. Copyright ©2013 CyberPower. AU rights reserted. 
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GIGABYTE BRIX (GB-BXi7-4500) 



Last month, we got a chance 
to review GIGABYTE'S BRIX 
Pro barebones kit (model GB- 
BXi7-4770R). This month, we 
examine its slimmer sibling, the 
BRIX GB-BXi7-4500. The biggest 
difference between the two is that 
BRIX GB-BXi7-4500 comes with a 
dual-core Intel Core i7-4500U, which 
is an Ultrabook-style processor that 
trades clock speed for energy efficiency 
compared to the BRIX Pro's quad-core 
Intel Core i7-4770R. 

Intel's Core i7-4500U offers a base 
clock speed of 1.8GHz and a max 
Turbo of 3GHz. It also features an 
exceptionally low max TDP of 15 
watts, which is important because 
there's not a lot of free space inside 
the BRIX GB-BXi7-4500. The whole 
unit measures a mere 1.18 x 4.24 x 4.5 



inches (HxWxD). In our testing, we 
found that the system generated hardly 
any heat and barely made a sound. 

The BRIX GB-BXi7-4500 bare- 
bones kit comes with everything 
you'll need except for DDR3L SO- 
DIMM memory, storage, and an OS. 
For storage, the BRIX GB-BXi7-4500 
requires an mSATA SSD. Previous 
ultra-compact systems we've looked 
at, such as GIGABYTE'S BRIX Pro 
and Intel's NUC models, could take 
advantage of 2.5-inch drives. There's 
just no room for a 2.5-inch drive 
inside the GB-BXi7-4500. Still, the 
mSATA requirement shouldn't be a 
deal breaker, as mSATA drives can be 
found at similar capacities and prices 
as today's 2.5-inch SSDs. You just 
won't be able to pull an old 2.5-inch 
drive out of another system for use 



in the BRIX. Together, the BRIX's 
two SO-DIMM slots support up to 
16GB of DDR3L-1600/1333. You 
can access the SO-DIMM and mSATA 
slots by unscrewing the bottom panel. 
GIGABYTE provides driver support 
for Windows 7/8/8.1. 

For graphics power, BRIX 
GB-BXi7-4500 runs Intel's HD 
Graphics 4400, which boasts 20 
execution units and a max dynamic 
frequency of 1.1 GHz. Naturally, you'll 
also get support for Intel's Quick Sync 
Video, InTru 3D Technology, Clear 
Video HD Technology, and WiDi. 
GIGABYTE includes HDMI 1.4a and 
mini DisplayPort 1.2a outputs, which 
gives you some flexibility with video 
and audio connectivity. You can even 
use both ports at once to span video 
across two displays. 
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A headphone jack is available on 
the front panel, and it doubles as a 
coaxial S/PDIF output that supports 
up to 5.1-channel surround sound. 
The BRIX GB-BXi7-4500 offers four 
USB 3.0 ports — two on the front 
and two on the back. GIGABYTE 
also integrates Bluetooth 4.0 via 
a mini PCI-E module, so you can 
wirelessly connect a Bluetooth 
keyboard, headphones, etc. Integrated 
802.1 1b/g/n Wi-Fi and Gigabit 
Ethernet are both included, so you can 
add the BRIX to your network any way 
you want. 

The BRIX's size means that it's 
fairly easy to hide on a desk, and 
GIGABYTE takes it a step further 
by including a VESA mounting 
bracket with the kit. This way, you 
can attach the BRIX directly to the 
back of a VESA-compatible monitor 
or HDTV. The mounted setup is ideal 
for home theater environments where 
you want a seamless look. Support for 
USB Power On (currently limited to 
Win8) is a nice perk, as it lets you fire 
up the BRIX using a connected USB 



peripheral; it's excellent if you want 
to use the BRIX in your home theater, 
mount it behind a monitor, or stick it 
in a place where it's a hassle to reach 
the power button. A Kensington lock 
slot is provided on the BRIX's rear 
panel, too. 

We ran the GIGABYTE BRIX 
GB-BXi7-4500 through our series of 
benchmarks. In 3DMark Professional's 
Fire Strike test, it delivered an overall 
score of 734 and a Graphics score of 
842. The GB-BXi7-4500 turned in 
a Cinebench 11.5 mark of 3.4 and a 
POV-Ray 3.7 score of 726.42. As you'd 
expect, the numbers were lower than 
what we saw with the BRIX Pro, but 
the GB-BXi7-4500 is still more than 
fast enough to handle productivity 
tasks. 

The BRIX is the slimmest of 
gigabyte's ultra-compact PC kits, 
yet this hockey-puck-sized system comes 
with a pair of video outputs, ample USB 
3.0 ports, and two flavors of wireless 
connectivity. And because GIGABYTE 
lets you choose your own memory, 
storage, and OS, you'll be able to 



customize it to meet your specific needs. 
If you're looking for a tiny, full-fledged 
PC, it's worth your consideration. ■ 



BY Nathan Lake 

GB-BXi7-4500 

$549 
GIGABYTE 
www.gigabyte.us 



Test system specs: Processor: Intel Core i7-4500U (1.8GHz/3GHz); Motherboard: GIGABYTE 
MMLP7AP; Graphics: Intel HD Graphics 4400; Memory: 4GB Kingston DDR3L-1600; Storage: 
128GBADATASX300 
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Luna 12 LED Fans 

$14.99 
Thermaltake 

www.thermaltakeusa.com 



Thermaltake Luna 12 LED Fans 



Some of the first products we ever 
reviewed from Thermaltake were 
enclosure fans, back when 80mm was 
the standard and aftermarket flaming 
skull grilles still had the ability to give 
your case the air of Xtreme gamer. With 
so much experience under Thermaltake's 
belt, you'd expect the company's latest 
case fans to have a number of unique 
features, and you'd be right. Say hello 
to the Luna 12, a series of affordable 
LED fans that can lower your system's 
internal temperatures while increasing its 
curb appeal. 

The Luna 12 have three LED colors 
to choose from — red, white, and 
blue — though the fans look identical 
with their lights turned off. As we went 
to press, they're only available in the 
120mm form factor. The housing is 
composed of translucent black plastic 
with a matte finish. At each of the 
four corners, or mount points, there 
are portions of molded red rubber that 
surround the LEDs and do a good job 



of keeping the light focused on the 
frosted fan blades instead of diffusing 
through the frame. The rubber also 
eliminates vibration for a quieter and 
more reliable operation for the life of 
the unit. A shallow beveled edge on 
the Luna 12 makes for a larger frame 
opening, which Thermaltake says 
enhances inflow by 60% compared to 
traditional frame designs. 

The Luna 12 fans run at l,200rpm, 
which is enough to push air at a rate 
of 50.44cfm. Thermaltake attributes 
the Luna's performance advantage to 
the double-curved fan blades, which 
can deliver higher air pressure than 
smooth fan blade designs. Despite 
the impressive airflow, these fans only 
generate 20.7dBA, which is largely 
thanks to the whisper-quiet sleeve 
bearing motor. 

In our tests, we hooked up all three 
fans and noted that what little sound 
they emitted was at a lower frequency, 
easy to miss if you're not listening for 



it. These units have a 12V peak power 
and 9V starting power. The fans 
come with sleeved cables and a 3-pin 
connector ready to plug directly into 
a motherboard fan header. The Luna 
12 LED fans each also include a 4-pin 
Molex adapter so you can connect them 
to your PSU if your headers are out of 
reach or simply occupied. 

Thermaltake stands behind the 
Luna 12 LED fans with a two-year 
warranty, but the rated 40,000-hour 
life expectancy of these fans is enough 
to keep them purring 24/7 for more 
than four and a half years. Thermaltake 
has struck the perfect balance between 
aesthetics and performance with 
these fans. And although it's difficult 
to put a price on the life span of your 
components, the cooler operating 
temperatures these fans provide your 
system can make a big difference for not 
a lot of money. ■ 

BY Andrew Leibman 



Specs: Dimensions: 120 x 120 x 25mm; Speed: 1,200rpm; Airflow: 50.44cfm; Noise: 20.7dBA; Bearing type: Sleeve; Available LED colors: white, red, blue 
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Specs & Scores 


AMD FirePro 
W9100 


Price 


$3,999.99 


Core clock 


950MHz 


Memory clock 


1, 250MHz 


Memory interface 


512-bit 


Memory 


16GB GDDR5 


Sandra 2014 GPGPU* 




Aggregate Shader 
Performance 


4.62 


Native Float Shaders 


6.46 


Native Double Shaders 


3.31 


Sandra 2014 Video 
Shader Compute* 




Aggregate Shader 
Performance 


2.23 


Native Float Shaders 


3.36 


Native Double Shaders 


1.48 


SPECviewperf ** 


1,900x1,060 


catia-04 


61.83 


creo-01 


32.74 


energy-01 


4.18 


maya-04 


64.76 


medical-01 


39.48 


showcase-01 


674 


snx-02 


7702 


sw-03 


58.63 


*gigapixels per second 
**frames per second 






FirePro W91 00 

$3,999.99 
AMD 

www.amd.com 



AMD 

FirePro W91 00 

We first broke cover with AMD's latest 
workstation workhorse with the cover 
of last month's issue. The AMD FirePro 
W9100 is an impressive graphics card that 
has the muscle necessary to accomplish a 
variety of professional graphics and parallel 
compute applications, including editing 
4K video on multiple displays, on-the-fly 
color correction and multiple effects 
rendering, large data set and assembly 
manipulation, running complex simulations, 
signal processing, transcoding, and more. 
The AMD FirePro W9100 can meet and 
exceed the demands of industries that 
rely on accurate and high-performance 
computational fluid dynamics, structural 
mechanics, reservoir simulation, and 
aerodynamics calculations. 

To give you an idea how far up on the 
totem pole the FirePro W9100 sits, the 
GCN-based GPU under the hood of this 
graphics card has 2,816 stream processing 
units (44 compute units), which is the same 
number as the consumer-optimized Radeon 
R9 290X. The core clock is set to 930MHz. 

Memory is where this card really goes 
nuts, though. There's 16GB of GDDR5 
on it. That's enough raw storage to 



meet the minimum sys- 
tem requirements for 
installing Windows 8 32- 
bit! The FirePro W9100 
works in CrossFire, too, 
which lets you install up 
to four of these into your 
workstation to get an 
insanely deep 64GB buffer. 
The memory is clocked at 
l,250MHz and runs over 
a crazy- wide 512-bit bus. 
All told, this card supports 
up to 320GBps memory 
bandwidth, 5.24TFLOPS 
peak single-precision 
floating-point performance, 
and 2.62TFLOPS peak dual-precision 
floating-point performance. 

The 11-inch-long dual-slot card 
features a stereoscopic 3-pin mini DIN. 
The FirePro W9100's six mini DisplayPort 
1.2 ports are each capable of rendering a 
4,096 X 2,160 resolution image. The card's 
maximum rated power consumption is 
275W, and it draws power via an 8-pin 
and 6-pin PCI-E power connector. 
Supported APIs include DirectX 11.1, 
OpenGL 4.3, and OpenCL 2.0. 

Because professional graphics 
workloads differ so much, we altered 
our testing methodology considerably. 
To see how the card handles OpenCL 
GPGPU calculations, we let SiSoftware 
Sandra generate Mandelbrot set fractals to 
simulate highly parallel workloads where 
a single operation is performed on large 
data sets. For this test, the FirePro W9100 
scored an aggregate shader performance of 
4.62 gigapixels per second. The aggregate 
shader performance for the Video Shader 
Compute test, which uses the D3D 
11 API to represent a more traditional 
graphics card workload, was 2.23 
gigapixels per second. 

SPECviewperf is a benchmark that uses 
the OpenGL and DirectX APIs to gauge 
performance in a number of professional 
applications, including Autodesk's Maya 



2013, Dassault Systemes' SolidWorks 
2013 SPl, Siemens PLM's NX 8.0, and 
more. The results for these three data 
sets were fairly impressive, at 64.76fps, 
58.63fps, and 77. 02fps, respectively. 

If your professional-grade graphics card 
can't keep up with your demands, AMD's 
FirePro W9100 (or several of them) will 
deliver impressive results no matter what 
you throw at them. ■ 



BY Andrew Leibman 
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Test system specs: Processor: Intel Core i7-4960X; Motherboard: GIGABYTE X79-UP4; RAM: 16GB Patriot 
Viper Xtreme DDR3-1866; Storage: 240GB OCZ Vertex 3 MAX lOPS SSD; OS: Windows 8 Enterprise (64-bit) 
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Core V71 

$159.99 
Thermaltake 

www.thermaltakeusa.com 



Thermaltake Core V71 



There are some system builders who have 
to decide each time they begin a new 
build which type of case they want to choose 
as the foundation of their project. Should 
they go with a Mini-ITX box and build a 
small but deadly system, choose a mid-tower 
to buy a little more space but still have a 
system that will fit beneath the desk, or go all 
out and get a full tower? There are, of course, 
many builders who simply default to full- 
tower cases, and spending a little time with 
Thermaltake s new Core V71 quickly helps 
clarify the benefits of a full tower. 

The Core V71 isn't just tall; its also deep, 
so in addition to having room for a plus-sized 
motherboard (up to E-ATX), you get more 
room for drives and 12.2-inch graphics cards 
to live together in peace and harmony. You 
get more space between your power supply 
and the case's internal drive bays. You get 
more room for radiators, so you can build 
that massive, full-system cooling setup you've 
been mulling and not have to worry about 
bolt-ons or external gear. And whether you 
go with liquid-cooling or not, you get room 



for more fans, which all things being equal 
means greater airflow and, therefore, less heat. 

Right out of the box, the Core V71 has 
not one, but two 200mm LED fans installed 
behind the front panel. There's another one 
installed beneath the top panel, and if you 
like, you can add a second one up there. 
(You can opt for smaller fans in both areas 
if you prefer.) In addition to these bad boys, 
there's a pre-installed l40mm exhaust fan 
near the top of the rear panel, which you 
can also replace with a 120mm unit if you 
get the urge, and there are mounts for two 
more 120mm fans on the bottom panel. 
Thermaltake thoughtfully includes fan 
control buttons on the left side of the top 
panel, too, for those who like manual control. 

If you're looking to mount one or more 
radiators, the Core V71 s front and top panels 
will support either 360mm or 420mm rads, 
the rear panel can accommodate a 120mm 
unit, and the bottom panel will support either 
a 120mm or 240mm radiator. Combine 
these options with the case's 9.1 -inch width 
(which leaves lots of room for a CPU cooler 



around 7 inches high if you want to go that 
route) and the massive motherboard tray 
cutout for cooler bracket installation, and you 
have a case that should be pretty easy to cool. 

Storage options abound inside the Core 
V71, as well. There are two 5.25-inch bays 
near the top of the front panel, one of which 
includes a tool-less locking mechanism that is 
incredibly easy to use. The eight internal 2.5- 
/3. 5-inch bays contain locking slide-out drive 
trays and are arranged into three modular 
units, including two three-bay modules and 
one two-bay unit. These modules attach to 
interior vertical support rails via included 
thumbscrews and can be arranged in a 2-3-3, 
3-2-3, or 3-3-2 configuration. If you want, 
you can also mount only one or two of the 
modules, or you can leave them all out if 
you like, in which case the left-side support 
rail is also removable. Note that if you 
leave all the modules out, you can remove 
one or two of the slide-out trays and use 
them to mount 3.5- or 2.5-inch drives 
vertically inside the right side panel. This 
is a nice option if you only need a couple 
drives and want to showcase your cooling 
setup and cabling work. 

The Core V71 is attractive, with strong, 
rounded edges and a fine, black steel mesh 
making up its front and top panels. The case's 
wide, long feet are made of molded plastic 
and provide a very stable platform for your 
PC. Each has a hard foam inset that helps 
to keep the case in place on smooth surfaces. 
Thermaltake built in removable, rinsable dust 
filters under the top panel, behind the front 
panel, and beneath the front and back ends 
of the bottom panel. The left side panel is 
essentially a large acrylic window, so once 
again those who enjoy showing off their 
interior customization are covered. 

We found the case to be sturdy, easy to 
work with, and eminently accommodating, 
and its MSRP is a very reasonable $160. The 
Thermaltake Core V71 is clearly among the 
best of this year's fiill-tower offerings. ■ 



BY Chris Trimble 



Specs: Dimensions: 23 x 9.1 x 22 inches (HxWxD); Materials: SPCC steel, plastic; Motherboard support: mATX, ATX, E-ATX; Drive bays: 2 5.25 
external, 8 2. 5-/3. 5-inch internal; Fans (included): 2 200mm LED front, 1 140mm rear, 1 200mm LED top; Fans (optional): 3 120mm or 2 
140mm front, 3 120mm or 2 140mm or 1 200mm top, 1 120mm rear, 2 120mm bottom; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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GX Gaming GX-Speed White Edition 



I f you find yourself sliding your 



high-end gaming mouse over some 
floppy corporate tchotchke or hand- 
me-down sad pad that's grown grubby, 
warped, or frayed at the edges, then 
it's time to treat your Teflon mouse 
feet to something sweet. GX Gaming's 
GX-Speed is a mouse pad that you'll 
be proud to set beside your gaming 
keyboard, and it feels as good as 
it looks. 

The version of the GX-Speed we got 
our hands on is the White Edition, 
part of the firm's Gaming Enthusiast's 
Special Collection. The pad itself is 
actually tinted various shades of gray, 
with a slate-colored border. There's 
a large stylized scorpion stenciled 
on the pad, with GX Gaming's logo 
in the center. Given that a majority 
of gaming mice are either black or 
a fairly dark shade of another color, 
the contrast with this mouse pad is a 
distinct benefit, especially when gaming 



in a darkened room. Lighter-colored 
mice, such as the DeathTaker White 
Edition, also look good with this pad. 
If you'd prefer a mouse pad of a blacker 
hue, then GX Gaming has your desk 
covered, too, with the original GX- 
Speed or the DarkLight Edition. And if 
you're worried about the slick graphics 
on this pad fading, don't; GX Gaming 
baked them on using a special low- 
temperature heat treatment process. 

The mouse pad consists of a tightly 
woven, slick synthetic fabric that feels 
like Lycra. It's 5mm thick and has a 
sticky rubber backing to ensure it stays 
right where you put it, regardless of 
the surface of your desk or keyboard 
tray. It's also a good deal larger than 
most mouse pads we've looked at, 
measuring 15.2 x 10.7 inches (WxD). 
Another feature we love, something 
every fabric/rubber mouse pad should 
have, is the overstitched edge. This 
gives the GX-Speed White Edition a 



clean look, keeps the corners flat even 
after spending a long time rolled up, 
and ultimately keeps the cloth surface 
from peeling away from the rubber pad 
at the edges. 

Although GX Gaming claims that 
the mouse pad is designed for RTS and 
MMO-style gaming, we also found 
it ideal for EPS titles and more. The 
GX-Speed White Edition also comes 
with a hook-and-loop fastening 
strap, which you can use to bundle 
up the mouse pad for easy transport. 
If you're finally ready to get serious 
about your mousing surface, then the 
GX-Speed White Edition is one of the 
best options available. ■ 

BY Andrew Leibman 

GX-Speed White Edition 

$19.99 (online) 
GX Gaming 
www.gx-gaming.com 



Specs: Dimensions: 0.2 x 15.2 x 10.7 inches (HxWxD) 
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Silent Wings 2 120mm 

$23.90 
be quiet! 

www.bequiet.com 



Silent Wings 2 140mm 

$24.90 
be quiet! 

www.bequiet.com 



be quiet! Silent Wings 2 120mm/140mm PWM Fans 



When selecting case fans for your 
latest build, don't make the mistake 
of buying the first inexpensive option 
that your component retailer of choice 
recommends. Another common pitfall 
to avoid is letting your cooling and 
noise output concerns take a backseat 
to LED lighting and colored plastic. 
After all, anybody can make a fan that 
grabs your eyes; very few can hush a 
high-performance system under load. 
Germany-based be quiet! has secured 
a spot among the latter group with its 
Silent Wings 2 case fans. 

The firm sent us two of its Silent 
Wings 2 case fans, a 120mm unit and 
a l40mm unit. According to be quiet!, 
these case fans are ideally suited for 
gaming and multimedia, professional 
graphics, and entertainment applications. 
In other words, if high airflow, low noise, 
and reliable operation aren't at the top of 
your case fan criteria, look elsewhere. 

The fans are all black plastic, with unique 
"airflow-optimized" blades that feature a 
series of grooves running parallel to the fan's 



hub and outer rim. According to be quiet!, 
these grooves improve airflow, help reduce 
air turbulence, and slash noise output. 

Equipped with an advanced fluid 
dynamic bearing that has a copper core, 
the Silent Wings 2 fans spin with the 
same precision as ball bearing-based fans, 
but they offer better shock resistance 
than sleeve bearing fans. The "fluid" 
portion of the fan type's namesake 
refers to a fully lubricated shaft, which 
results in less friction, cooler operation, 
and practically zero noise output, even 
despite impressive rotational speeds. 
The low-electronic-noise controller also 
eliminates the subtle buzzing sound 
that lesser fans emit, and a dynamically- 
balanced impeller also softens the 
blow. All of the above combine to help 
the Silent Wings 2 fans achieve an 
impressive life span of up to 300,000 
hours. Don't bother doing the math — 
be quiet! covers these fans with a solid 
three-year warranty. 

Another unique feature of these fans 
is their modular mounting hardware. 



Each fan comes with a quartet of soft 
rubber mounts that you can mount to 
your enclosure using the included plastic 
rivets, or a quartet of hard plastic mounts 
that let you use the traditional "chubby" 
fan screws. 

As PWM fans, the speed is depen- 
dent on the control signal, which comes 
from the motherboard and will allow the 
fans to spin up to l,500rpm (120mm) 
or l,000rpm (l40mm). The DC version 
of the fans include an adapter that let 
you set the voltage to 5V, 7V, or 12V. 
Although the fan speeds differ by 50%, 
the smaller fan has a 50.5cfm (cubic 
feet per minute) airflow rating while the 
l40mm fan's longer blades can move air 
at a rate of 60.4cfm. The noise outputs 
of the 120mm and l40mm fans are 
nearly identical, at just 16.5dBA and 
16.4dBA, respectively. 

When you decide to start taking your 
case cooling seriously, the Silent Wings 2 
fans should be at the top of your list. ■ 



BY Andrew Leibman 



Specs (Silent Wings 2 120mm): Dimensions: 120 x 120 x 25mm; Speed: 1 ,500rpm; Airflow: 50.5cfm; Noise: 16.5dBA; Available colors: Black 
Specs (Silent Wings 2 140mm): Dimensions: 140 x 140 x 25mm; Speed: 1 ,000rpm; Airflow: 60.4cfm; Noise: 16.4dBA; Available colors: Black 
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ADATA Elite CE700 
Wireless Charging Stand 



n the mobile device arms race, 
wireless charging is one of those 
futuristic features that Android 
and Windows Phone adherents 
like to point to as evidence of their 
technological superiority. But so far, 
it's not a device mover like 1080p 
screens or ultra-powerful image 
sensors. In fact, we hadn't even 
taken advantage of our Droid DNA's 
wireless charging capabilities before 
ADATA sent us its Elite CE700 
Wireless Charging Stand. Once we 
did, though, the convenience of being 
able to simply place our phone on 
the glossy surface of ADATA's sleek 
CE700 whenever the battery needed a 
boost was enough to convince us that 



our next phone must support wireless 
charging, too (and the one after that, 
and the one after that). 

The Elite CE700 Wireless Charging 
Stand consists of two parts, the 
glossy black plastic charging pad and 
a brushed aluminum cover plate. In 
its "pad" orientation, the two parts 
lay flat on a surface, nested together, 
and a cutout on the aluminum cover 
lets you plug in the charger's DC 
input cable. There's a Qi logo that 
shows you where the induction zone 
is on the charger, and a multi-color 
LED gives you notifications for the 
following states: charging, charge 
failure, charge complete, low charge 
level, and foreign object detection. To 



use the unit in this orientation, simply 
lay your wireless-charging-compatible 
smartphone on the pad, wait for the 
charging indicator to appear on your 
phone, and walk away. Rubber feet 
on the underside of the cover keep the 
unit from slipping on whatever surface 
you choose to set it upon. 

The alternate orientation lets you 
slide the charging pad through a slot 
in the aluminum cover to keep your 
phone upright while it's charging. 
There are lime green rubber treads 
at the foot of the stand to keep your 
smartphone right where you put it. 
In this orientation, you can adjust the 
height of the base by several inches, 
which gives you the freedom to set 
your phone down in portrait or 
landscape mode. 

This unit uses the Wireless Power 
Consortium's Qi 1.1 specification. 
As such, you need to make sure 
your phone is compatible with it 
before buying a wireless charger 
like the CE700. There are quite 
a few smartphones that work 
with the CE700 (View a list here: 
bit.lv/1s8zBLw .) We had to adjust the 
CE700 a couple times to make sure the 
induction zones lined up because our 
Droid DNA doesn't feature a Qi logo 
to indicate the location of its induction 
zone. This unit also has a handful of 
safety features, including overvoltage 
and overheat protection. 

One of the best things about the 
Elite CE700 Wireless Charging Stand 
is that it's incredibly affordable. If 
you're intrigued by the prospect of 
never having to plug in your phone 
just to charge the battery, then this 
device is a must-have. ■ 



BY Andrew Leibman 

Elite CE700 Wireless Charging Stand 

$39.99 
ADATA 
www.adata.com 



Specs: Dimensions: 0.5 x 3 x 5.5 inches (HxWxD); Standard: WPC version 1 .1 ; Input: DC 5V, 1 .5A; Output: DC 5V, 1 A; Weight: 3.5oz.; Interface: microUSB 
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This month's Mad Reader Mod winner is a shining example 
of the kind of work someone can do when they are really 
dedicated to creating quality mods; Mark "Hanoverfist" 
Fryer built his own 5- x 7-foot paint booth in his basement 
because he believes that quality paint is the foundation of a 
good mod. Electric Orange is also an example of the amazing 
things the modding community can accomplish when you 
know the right people to ask for help. 

"I'm an avid reader and participant on many PC modding 
forums," Fryer says. "Mainly www.casemodcontest.com , where I 
am co-owner and administrator. I can view mods from around 
the world there, and sometimes just viewing other projects can 
spark an idea." 

Fryer cites Mnpctech owner and modding virtuoso Bill 
Owen as an early influence; he had been building systems for 
some time when he began browsing Owen's online mod parts 
shop in 2006. He was looking for case handles and found some 
machined from billet aluminum on Mnpctech. 

"After seeing some of [Owen's] work, that really got me thinking 
more about modding rather than just building," Fryer says. "His 
online shop blew me away. All those cool parts!" 

Fryer, who used to work in commercial refrigeration, says 
that the time he spent working with both high- and low-voltage 
electrical systems as well as piping has helped out a great deal 
in modding. His other big hobby, photography, has helped him 
share his work with the rest of the world. 



The Paint 

There are lots of things to admire about Electric Orange, the most 
prominent of which is its bold color. Fryer says his work on this 
mod (which he says is his first fiiU case mod; up until now he mostly 
dabbled with cooling systems) extended out over a period of about 
14 months, beginning with a ratde-can paint job that didn't quite 
live up to the image he had in his mind of the finished product. 

"I felt a professional finish would take it to the next level," 
Fryer says. 

So, he built his own paint booth. 

"Building a spray booth and acquiring HVLP [High Volume 
Low Pressure] equipment took some time," he says. "Also, the time 
required to teach myself how to go about using all this new gear is 
factored in. Correctly mixing paints, primers, and clear coats took 
some research on my part. Setting up a spray gun and learning how 
to use it also took quite a bit of practice." 

Fryer painted Electric Orange like you'd paint a car, starting 
with self-etching primer, adding a primer sealant, and then 
applying the color coat, in this case a custom mix called "Omaha 
Orange." He also mixed some Burma Black Pearl for the project. 

The Process 

Fryer's modding process (in this case, at least) is somewhat 
unique among the modders that appear in our "Mad Reader 
Mod" feature. Whereas many if not most of the mods we feature 
here each month begin with a meticulous plan, often involving 




CAD or digital drawing programs, Fryer says he started Electric 
Orange with "a blank canvas." 

"Basically, I mod on the fly with no sketches or renders to work 
with, just the vision in my mind. And when you work like that, 
things are bound to change," Fryer says. He points to one example: 
"I had planned on using the original plastic front panel, but after 
a few weeks became very frustrated and had a new front panel 
machined from aluminum." 

Fryer cut his own side panel window with his Dremel 4000, 
filed down the edges, and added a rubber U-channel trim. He 
removed the motherboard heatsinks and painted them. He 
disassembled and painted his PSU and replaced the factory 
wiring harness with custom-length sleeved cables. Fryer refinished 
his radiators, disassembled all 12 Scythe Gentle Typhoon fans 
and painted the blades, and had a few more parts made for him. 

Fryer had the front panel made by a modder called "Dwood," 
who also helped create his GPU backplates. Fryer credits Erik from 
Detroit Thermo for the custom DT waterblock with "Electric Orange" 
engraved on it. Fryer also tapped a modder called "FannBlade" for 
help with engraving his mods name onto the inside of the back panel 
(FannBlade owns and operates Blade Works PC), as well as Electric 
Oranges custom billet aluminum case feet. 

The Parts 

Electric Orange is an Antec Dark Fleet DF-85 case 
containing an MSI Z77 MPOWER motherboard, an Intel 
Core i7-3770K CPU, 16GB of G.Skill Ares Series 2,133MHz 



DDR3, two EVGA GTX 670 FTW video cards in SLI, a 
Seasonic Platinum Series 1,000W PSU, and a pair of 128GB 
Samsung 840 Pro SSDs in RAID 0. The rig's cooling system 
includes two Hardware Labs Black Ice GTX 360 radiators, 
a DT CPU waterblock, Bitspower blocks and fittings, a 
Bitspower 250ml reservoir and Bitspower 120 water tank 
mount, a Koolance PMP-500 pump, a Koolance 360 radiator 
fan shroud, PrimoChill hard acrylic tubing, PrimoChill 
Revolver fittings, and Mayhem's Aurora Galaxy Purple 
Concentrate coolant. 

Other odds and ends include the aforementioned 12 
Scythe Gentle Typhoon fans, a pair of Lamptron CW611 fan 
controllers, two XSPC LCD temp displays, MDPC orange 
and black sleeving, Delrin Vandal switches, and Lamptron 
LED indicators. ■ 

We Want Your Mod 

Have a computer mod that will bring tears to our eyes? Email photos and 
a description to . If we choose your system 

as our "Mad Reader Mod," we'll send you a cash prize and a one-year 
subscription to CPU. (U.S. residents only, please.) 

Drop Us A Line Today! 
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Some photos courtesy of Mallory Kerns 

If you're into gaming— any type of ganning: videogames, board games, pen-and-paper RPGs, collectible card games, 
and more— you probably know what PAX is. The first Penny Arcade Expo in Bellevue, Wash., in 2004 had around 
3,500 attendees. Today, all three annual shows (PAX Prime in Seattle, PAX East in Boston, and PAX Australia in 
Melbourne) each bring in 50,000+ people, and there's another event called PAX South scheduled for Jan. 23rd through 
the 25th in 2015 in San Antonio, Texas. 



Attending PAX makes the reasons for its success readily apparent. Whereas other big gaming shows (we're looking at 
you, E3) are designed to facilitate game industry business, PAX is for gamers. And while we think the pursuit of game 
industry business is great (and is clearly important if you like games), a show where publishers and developers gather 
expressly to meet with their customers is a lot more fun. And PAX is fun. 
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This year's PAX East event took place on April 11th through the 13th, and CPUms there to hobnob with attendees, preside over a case 
mod contest, and give away two custom PC builds. As it has in the past, PAX East's supply of attendee badges sold out well in advance. 
(Badges were unavailable as early as the previous November.) The show schedule, which ran from 10 a.m. on Friday to 6:30 p.m. on 
Sunday, was packed to the gills with panel discussions, developer presentations, console tournaments, PC tourneys, tabletop gaming 
events, and more. Those who could resist the allure of all that activity for a while could wander into the show's massive exhibition hall, 
which housed the booths of more than 100 companies showing off their games and gaming-related wares. 





Videogames are a big part of PAX, but the show has always had a big 
tabletop gaming presence, as well. 



Of course, the enthusiastic crowds of gamers are the best 
part of any PAX show. These folks came by our booth for the 
giveaway of the Newegg DIY PC SuperCombo gaming rig that 
CP(y raffled off during the show. 




This TRS-80 was at Battlegoat Studios' booth to 
demo the original Supreme Ruler, circa 1983. 





Intel LANFest Case Mod Contest 

Intel LANFest held a BYOC LAN at PAX East, and more than 300 gamers showed up, PCs in tow. LANFest organizers has originally planned on around 
220 seats, so the turnout was great. Between that and the massive free-play area, PC gaming was well represented. We held a case mod contest, as 
we are wont to do on such occasions, and Richard Clinton's 8-bit Baron Nashor mod won the day. You can watch a cool time-lapse video of Clinton 
building his mod at bit.lv/ifrfRgC . 
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GIGABYTE Goes All In With Z97 & H97 




GIGABYTE'S G1 Gaming motherboards are jam-packed with enthusiast extras. 



Just prior to the launch of Intel's Z97 
Express and H97 Express motherboard 
chipsets, GIGABYTE was kind enough to 
invite us to Las Vegas to give us a preview 
of what it wants do with the latest silicon 
coming from Santa Clara. Those plans 
are significant; all told, GIGABYTE is 
manufacturing 37 new Z97/H97 Express- 
based motherboards, though not all of those 
have been revealed yet. GIGABYTE is also 
overhauling its branding, color schemes, and 
logos for this series of motherboards. Read 
on for gigabyte's take on why its new 9 
Series motherboards deserve to become the 
foundation of your next upgrade. 



The Four Horsemen 

There will be four major categories 
of 9 Series motherboards from 
GIGABYTE, the first two of which are 
Gl Gaming and Ultra Durable, which 
correspond predictably to gaming 
and mainstream motherboards. These 
two categories will make up the bulk 
of the boards the firm plans to offer; 
there are a dozen Gl Gaming boards 
and 15 Ultra Durable motherboards. 
The third category we'll be taking 
a look at, gigabyte's SOC (Super 
Overclock) boards, are named using a 
suffix ported over from GIGABYTE'S 



graphics card division. As you can 
imagine, these boards will have a 
number of overclocker-friendly extras. 
The last category, called Black Edition, 
is altogether unique for its devotion to 
durability. There will be some overlap in 
features, for instance, the Gl Gaming 
motherboards will tend to overclock 
well, and the SOC boards will support 
multiple CPUs, but the category 
designations are there to distinguish 
some of each category's more unique 
features. Let's dig a little deeper to help 
you determine which board best suits 
your next build. 
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Liquid-cooling your VRM just got easier, thanks to these G1/4 threaded ports that let you easily 
install the fittings of your choice. 



Redlining Witli G1 Gaming 

You don't have to be Miss Cleo to look 
at the flood of products coming out and 
intuit the importance of Intel's new chipset 
for motherboard makers, but the sudden 
onslaught of gaming-centric motherboards 
even raised our eyebrows. Tony Liao, 
GIGABYTE VP of North American sales 
and marketing, referred to gaming PCs 
as one of the computing industry's best 
hopes for keeping profits high and driving 
upgrades. Intel Desktop Chipset Business 
Operations and Roadmap Manager Eric 
IngersoU also highlighted the importance of 
enthusiasts to Intel's bottom line. 

gigabyte's biggest visual overhaul is 
reserved for the Gl Gaming line; gone are 
the banana clip, pistol, and hand grenade 
heatsinks, replaced by an eye logo (you've 
seen it before on GIGABYTE video 
card boxes) and the color red. Signature 
Gl Gaming board features that appear 
on the highest-end boards include up to 
4-way AMD CrossFire and NVIDIA SLI 
(using an integrated PLX PCI-E bridge 
chip), 3-way AMD CrossFire and 2-way 
NVIDIA SLI support on the mid-range 
and entry-level boards. 

As you'd expect, these boards utilize some 
very flexible and capable audio hardware, 
including the quad-core Creative Sound 
Core3D audio processor, audio noise guard 



with red-illuminated trace path lighting for 
minimal crosstalk, digital/analog ground 
separation for reduced EMI, and Japanese 
Nichicon Muse ES-series audio capacitors. 
Although these are electrolytic caps, they 
are very low-power, meaning there's no risk 
of an exploding cap putting an early end 
to this motherboard. There's also the swap- 
pable OP-AMP headphone amplifier and 



onboard dipswitch for selecting a Gain Boost 
mode designed for professional-grade high 
impedance headphones and speakers. 

The Z97X-Gaming Gl WIFI-BK also 
comes equipped with an upgraded VRM 
heatsink, with Gl/4 threaded ports (not 
barbs) so you can add it to any custom 
liquid-cooling setup by simply installing 
your own barbs. Of course, network shaping 
comes standard, thanks to the Killer E2200 
NIC from Qualcomm Atheros. According 
to the firm, the Gigabit NIC can deliver 
50% faster gaming traffic and 300% 
faster video trafiic. The Bluetooth 4.0 and 
802.1 lac Wi-Fi module also delivers a superb 
wireless experience for your other PCs and 
mobile devices. 

Like the Ultra Durable Series boards, 
Gl Gaming boards all have many of the 
features we've come to associate with 
that brand, including durable black solid 
capacitors, gold-plated audio and video 
connectors, and a 15[i coating of gold on 
the CPU pins, instead of the standard 5[i, 
which results in improved stability and 
reliability for the life of the board. 

"Born To Game," is GIGABYTE'S 
tagline for the Gl Gaming line, and with 
components and features like these, it's 
impossible to argue. 




Audiophiles will love the Creative Sound CoreSD audio processor, audio noise guard with trace path 
lighting, Nichicon Muse ES caps, and the OP-AMP. 
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Onboard buttons, switches, and voltage check points are just a few of the overclocker/builder-friendly 
features you'll find. 



Ultra Durable For The Everyman 

Not every enthusiast is a gamer, and 
gigabyte's Ultra Durable motherboards 
are designed to provide a well-rounded 
platform for those users who prefer to have 
their hardware be nonspecific. There will 
be features on these boards that appeal to 
overclockers, gamers, and everyone in- 
between. One of gigabyte's primary 
motivations for the 9 Series is to make many 
of the features that were once only available 
on higher-end boards available to more 
affordable motherboards. The heatsinks 
that set off the Ultra Durable boards are 
anodized gold, and the same matte black 
PCB found on all of GIGABYTE'S Z97 
motherboards is here, as well. 

Some of the motherboards in this series 
will feature dual NICs, based on both the 
Qualcomm Atheros' Killer E2200 and Intel's 
GbE chips. There are numerous builder- 
friendly features on these boards, including 
an onboard restart button, clear CMOS 
button, and a large red power button. 
Troubleshooting one of GIGABYTE'S Z97 
boards is aided by the inclusion of the LED 
debug display, and the firm's signature UEFI 
DualBIOS also helps you experiment and 
root out problems with ease. 

Several BIOS-based overclocking features 
will also be available to those who opt for 
one of these boards, and select models 
feature voltage check leads that are easily 
accessible when running the board on 



an open-frame PC case. Other goodies 
GIGABYTE is cramming into the BIOS 
include expanded support for 19 languages 
and an easier-to-navigate user interface that 
exposes more of the board's most useful and 
powerfiil BIOS functions. 

When you're in Windows, you'll find 
that gigabyte's software has gotten 
the once-over, as well. The GIGABYTE 
App Center gives you quick access all 
of the software that truly opens up your 
hardware's potential, such as EasyTune for 
overclocking your memory and processor 
and adjusting the system's power delivery, 
and the System Information Viewer for 
monitoring temperatures and clock rates. 



It's also where you'll find the GIGABYTE 
Cloud Station, which is where you go to 
configure and manage your Home Cloud, 
remote overclocking, GIGABYTE Remote 
(for using your smartphone or tablet 
as a keyboard and mouse), and the Auto 
Green feature that automatically locks your 
computer when your Bluetooth mobile 
device loses its connection. HotSpot, which 
lets your PC become a Wi-Fi hotspot for 
your other devices, also resides within the 
App Center. These apps are available in all of 
gigabyte's 9 Series motherboards, though 
some features will vary depending on the 
hardware present. 

These motherboards wouldn't bear the 
Ultra Durable name unless they were, so you 
can expect the 2x copper PCB, 10,000-hour 
black solid-state caps, I5[i gold plating on 
the CPU pins, and digital VRM controllers 
for efficient and stable power delivery 
to your CPU and memory. GIGABYTE 
is also offering many of these boards with 
bundled extras, such as the WIFI models that 
come with the combo 802.1 lac Wi-Fi and 
Bluetooth 4.0 PCI-E card, the TH model 
that includes Thunderbolt technology, and 
SLI models that utilize a PLX chip to help 
support 4-way SLI and CrossFire. 

SOC: Explore The Limits 
Of Overclocking 

The market for professional overclocking 
motherboards isn't ever going to bring in 
a ton of money for GIGABYTE, but by 




SATA Express is one of tiie more compelling reasons to make the jump to a 9 Series motherboard. 
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catering to this infinitesimal subset of 
enthusiasts, the firm is seeking to break 
records and make headlines. And although 
GIGABYTE couldn't publish any of its 
records until the chipsets official launch, the 
firm is very confident in how its boards will 
perform. Never underestimate the power of 

the halo effect. To help them craft the two HH@JP^Ar ^ 

boards in its SOC family, the Z97X-SOC pBBf^^^ * L JlF L J 

Force and the Z97-SOC, GIGABYTE ^jBiEH MSfil'^^ 

brought in its favorite overclocker, Hicookie. ^^K^^^BBdHHIII 

One glance at HWBOT and Hicookie's 
numerous world records is enough to qualify 
him for the job in anyone's eyes. 

One of the features exclusive to this series 

of boards is OC Connect, which refers to Real-time overclocking? Yeah, the SOC boards have that. 

a pair of USB ports situated on the right 

side of the motherboard. This is to enable 

open-frame case testers and overclockers and OC Gear BCLK steppings. The OC 

alike to access a USB port without having Tag button, for instance, applies the Tag 

to reach over the CPU and graphics cards, profile settings you configured in the 

either or both of which may be sporting LN2 BIOS, and the OC Trigger button forces 

pots. There's also a series of switches that the board to run at its default, optimized 

let users mechanically disable and enable settings, regardless of your current BIOS 

each DIMM slot and PCI-E slot and lane, settings. Like you'll find in other 9 Series 

which can make isolating a faulty component motherboards from GIGABYTE, the SOC 

easy without having to physically remove boards include a series of voltage check 

the components. The overclocking settings points, LED debug displays, and physical 

adjusted in the BIOS can also be applied in power and reset buttons, 
real time. A new feature you may not even notice 

You may also note the series of buttons unless you peruse the back of the board is 

running along the right edge of the board; the surface-mounted DIMM slots, which 

these too can be used to perform real- GIGABYTE says will reduce signal noise 

time overclocking. They give you access for memory traffic, 
to the CPU multiplier, CPU BCLK, 
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Your new Black Edition motiierboard comes with « 
certificate fit for framing. 



A Whole New Kind Of 
Black Edition 

Claiming that your product is 
particularly durable or reliable 
is easier than actually proving 
that it is. The new Black Edition 
motherboards from GIGABYTE 
are designed to give users peace of 
mind when it comes to these two 
important traits. Each Black Edition 
motherboard has undergone an 
extra 168 hours of stress testing 
in gigabyte's new Nanping, 
Taiwan testing facility before it is 
boxed up and shipped out. The 
facility has the capacity to stress- 
test 3,000 motherboards at a 
time, and it does so by running a 



Litecoin mining utility for a week straight. 
Once registered online, the Black Edition 
motherboards already impressive three-year 
warranty gets extended to five years. GIGA- 
BYTE has been tossing around ideas for what 
to do with the cryptocurrency pot generated 
at the testing facility, but we expect to hear 
more about that soon. 

The Z97X-Gaming Gl WIFI-BK is 
identical to its Gl Gaming counterpart, 
and the Z97X-UD5H-BK and Z97X- 
UD3H-BK are differentiated from their 
Ultra Durable variants only by their 
all-black heatsinks, which give them a 
stealth fighter aesthetic. If you had your 
eye on any of these, then getting the 
Black Edition version for a few bucks 
more should be a no-brainer, especially 
for those looking to lengthen their 
upgrade cycle or make sure their board 
maintains its resale value. As an extra 
bonus, each comes with a certificate of 
validation, signed by the manufacturing 
vice president and general manager. 

Nine Series Superstars 

gigabyte's latest motherboards 
combine the latest technology of Intel's Z97 
Express and H97 Express chipsets with 
tons of unique and compelling features 
that enthusiasts of every persuasion will 
appreciate. Despite so many options, every 
one of these boards shares GIGABYTE'S DIY 
builder-first philosophy, which makes using 
one for your next build a pleasure indeed. I 
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Gamers For Giving 2014 

/ar + Outreach At 



Collectively, gamers have become a considerable force for good in recent years. In addition to the Intel LANFest series' 
continual contributions to worthy charitable organizations, the creators and readers of the web comic Penny Arcade 
have combined to provide games for hospitalized children via Child's Play (the charity, not the movie franchise). Last 

year alone. Child's Play brought in $7.6 million. 

Thanks to these and other shining examples of gamers' willingness to help out where needs exist, the work done by 
an organization called Gamers Outreach doesn't come as a complete surprise. It is, however, still a very impressive 

undertaking and a great story. 

Founded by Executive Director Zach Wigal in 2007, the Gamers Outreach Foundation seeks to improve people's lives 

through interactive entertainment. The organization does this primarily through three initiatives: Project GO Kart, 
which provides mobile gaming kiosks to children in hospitals; Fun For Our Troops, which sends videogame care pack- 
ages to members of the U.S. armed forces who are deployed overseas; and Gaming40thers, which coordinates online 
gaming tournaments and other events to raise funds for specific charitable causes. 

Gamers Outreach's big annual event is a LAN party called Gamers For Giving, which is held in the student union at 
Eastern Michigan University; this year's event took place on Feb. 8 and 9. 




CHECK-IN 

AND 
= GISTRATIDN 



Where's the line to get into Gamers for Giving again? 



GFG2014: Impact 

The February event raised more than $20,000 for the Gamers Outreach Foundation, including $1 2,970 from online registrations and pre-event donations; 
$5,51 0 in raffle ticket sales, Peggie 2 tournament fees, door sales, and on-site donations; and $2,202.37 in Steam donations and excess sponsorship. 

According to the foundation's post-event report. Project GO Kart was already serving about 6,000 kids each year (each cart is used by three children per day, 
or 1 ,1 00 per year). With funds raised during this event and some held over from 201 3, PGK will be able to add another four carts and will improve hospital 
stays for 1 0,000 kids per year by the end of this summer. Some of this event's funds will also help ship a stockpile of gaming care packages that are ready to 
go overseas via Fun For Our Troops. 






The Most Fun Charitable Work Ever 

Let's not forget another important aspect of Gamers For Giving 2014: Lots of people had a really good time there. Despite some unfortunate 
bandwidth issues that cropped up on Saturday, Feb. 8, the event's 600+ attendees gleefully shot and blew up each other for 36 straight hours. And 
Wigal tells us that in addition to the on-site shenanigans, the event's live broadcast stream had nearly 85,000 unique viewers, with a high of 3,597 
concurrent views and almost 300,000 total views. GFG2014 included both PC and console tournaments, as well as raffles and numerous other 
activities. All in all, it sounds like a pretty good time was had by all. 




Mod Contest 



L 



There was also a mod contest at Gamers For Giving 2014, and Austin O'Neil's rig won the day. His PC consists of a Corsair Vengeance C70 mid-tower 
containing an ASUS P8Z77-V motherboard, an Intel Core i5-3570K, 8GB of Samsung DDR3, a GeForce GTX 660, 500GB and 1TB Western Digital WD Blue hard 
drives, a PC Power & Cooling Silencer Mk III 600W PSU, an NZXT Sentry 2 touchscreen fan controller, an NZXT lighting kit, and a Corsair Hydro Series HBO 
closed-loop CPU cooler. O'Neil runs his system with a Corsair Vengeance K70 keyboard and a Mad Catz R.A.T7 mouse. 
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The Superb SSD for High-Definition Media 

Premier Pro SP920 Series Solid State Driue 




Evolution of Speed and Performance 

Sequential read and write speeds of up to 560/500 |V\B/sec, 
great for video editing and fast data bacl<ups. 




Full Capacity up to 1 Terabyte 

Available in 128GB. 256GB. 512GB and a massive 1TB. 
SP920's optimized firmware allows for full utilization of 
the NAND flash chips, resulting in a 7% increase in the 
usable space of the drive over many other models 
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be quiet! 's Power Zone 850W 



Savvy PC builders know that quality 
power is key to system stability and 
long-term reliability. The Power 
Zone lineup from be quiet! was created 
for discerning builders. "We designed 
the Power Zone series with gamers and 
enthusiasts in mind. It combines high power 
and top performance with great features," 
says Christoph Katzer, director of business 
development at be quiet!. For instance, 
Power Zone PSUs are built with capacitors 
rated at 105 degrees Celsius on both the 
AC and DC circuits. The robust capacitors 
are ideal for handling the heavy loads that 
some users produce when overclocking and/ 
or gaming with multiple CPUs. "In crucial 
areas, we even use aluminum solid capacitors, 
as you know them from motherboard and 
graphics cards," says Katzer. The Power Zone 
lineup offers much more than rock-solid 
stability, though. 

Overclocker-Friendly 

be quiet! designed the Power Zone 
850W with a single +12V rail that can 
handle up to 70A (840 watts); this rail 
alone accounts for 98.8% of the PSU's 
total power, so nearly all of the available 
amperage can be fiinneled to your systems 
high-performance parts. Active clamp, 
synchronous rectifier, and DC-to-DC 
topology are utilized to provide further 
reliability and high-efficiency conversion. 
"We based the Power Zone on the very 
stable 80 PLUS Bronze certification, 
because our primary goal was performance 
and stability," says Katzer. At 50% load, the 
Power Zone 850W reaches a peak efficiency 
of 89%. The Power Zone 850W is 
impressive under 100% load, too, reaching 
as high as 86% efficiency 




be quiet! tests the Power Zone 850W 
to ensure that it'll stand up to demanding 
loads. Katzer says "Power Zone is certified 
at 50 degrees Celsius ambient temperature, 
which means it can run under full load, 
24/7 under those conditions." Output 
voltages on the +12V rail are also close to 
specifications, too, because the Power Zone 
850W delivers tight voltage regulation to 
within 2% of rated outputs. Stable power 
delivery helps lengthen the lifespan of your 
components and is especially important 
when working with overclocks. The Power 
Zone 850W supports ATX12V 2.4 and 
EPS12V2.92 standards. 

Silent Running 

As you might expect from be quiet!, the 
Power Zone 850W is designed to produce 



very little noise. It all starts with the 135mm 
SilentWings fan that features an airflow- 
optimized fan blade to lower fan noise caused 
by turbulence. "The 135mm fan runs on a 
copper core fluid dynamic bearing with a 
six-pole motor," says Katzer. Compared to 
a fan with two or four poles, the six-pole 
fan motor inside the SilentWings fan will 
provide a smoother transition between 
magnetic poles. And because the transition 
is smoother, vibration is reduced. "We 
completely eradicated coil whine and other 
noises," Katzer says. 

The SilentWings fan also operates at 
variable speeds, so the fan will only speed 
up when additional cooling of the PSU is 
necessary. At 50% load, the fans decibel level 
will be only 17.5dBA — a sound level that's 
unlikely to be audible over the other fans 
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and components in your PC. When under 
100% load, the SilentWings fan will ramp 
up to 2,900rpm and produce a noise level of 
35.9dBA. The maximum speed should help to 
quickly pull in cool air over the PSU internals. 

be quiet! also equips this PSU with three 
fan headers, which means you can extend 
your power supply's control of temps and 
noise throughout the interior of your case. 
"The attached case fans are controlled by the 
power supply, which means they run slower 
when they are not needed and faster when 
the PSU is under load, such as when you are 
playing games," says Katzer. If you're looking 
for a way to quiet your case when the unit 
is idle, the Power Zone 850W is the perfect 
solution. And the PC will still provide high- 
performance cooling when necessary. 

After PC shutdown, the Power Zone 
850Ws SilentWings fan (and any fan 
connected to the unit's fan headers) will 
continue to run for three minutes to further 
cool your system. It's a smart feature, as the 
components inside high-performance rigs 
are often working at maximum speeds and 
generating a lot of heat. Removing residual 
heat from your PC's hardware is another way 
the Power Zone 850W can help extend the 
life of your system's valuable parts. 



Modular Connectivity 

The Power Zone 850W is a completely 
modular power supply, so of course the only 
cables in your system will be the ones you 
need to power your current parts lineup. This 



modular setup will both simplify installation 
and reduce cable clutter inside your case. 
"With less cable clutter in the system, you 
will have much better airflow to cool your 
components more effectively," says Katzer. 

You'll also enjoy build flexibility, 
thanks to the generous cable selection 
included with the Power Zone 850W. 
To power your graphics cards, be quiet! 
offers four 6+2-pin PCI-E connectors 
that will provide support for two 
high-end CPUs. The Power Zone 850W 
has been certified for both NVIDIA SLI 
and AMD CrossFire configurations. 
Motherboard CPU power is also well 
covered, thanks to both 8-pin and 4+4- 
pin CPU connectors fitted to 27.5-inch 
long cables. In cases with bottom PSU 
mounts, either of these cables should be 
long enough to easily run behind the 
motherboard tray to the CPU power 
header, which is often situated near the 
top edge of the motherboard. It's a good 
example of be quiet!'s intelligent design, 
and should further help to create a clean 
case interior. 

Main motherboard power is provided 
by a 20+4-pin connector, while internal 
peripherals can be powered by the Power 




be quiet! builds its own SilentWings fan into the PSU for quiet cooling. 
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Zone 850Ws nine SATA and six Molex 
4-pin connectors. There's also an FDD 
connector. We like that be quiet! includes 
three fan extension cables that are 23.6 
inches long. With these, the Power Zone 
850W can control most any system fan in 
your case, rather than just those with cables 
long enough to reach the PSU. 

System Protection 

The be quiet! Power Zone 850W 
is designed with a full set of safety 
functions to protect the power supply and 
connected components against damage. 
With safeguards against over current, 
over power, over temperature, and other 
problem states, the power supply will 
automatically power off as needed, in 
some cases prompting a reboot. A fuse 
within the Power Zone 850W protects 
the power supply's secondary circuits to 
prevent damage that can be caused by 
short circuits. Built-in surge protection is 
also included. 

It's Green, Too 

You already know about the Power 
Zone 850W's 80 PLUS Bronze 
certification, and be quiet! didn't stop 




High-quality capacitors rated at 105 degrees 
Celsius help to provide reliable, steady power to 
your components. 

there. The Power Zone 850W is ErP-ready, 
so it'll meet the European standby power 
regulations; it produces a standby power 
drain of less than 0.15 watts. The Power 
Zone 850W also meets Energy Star 5.2 



guidelines and features a "zero load" design 
for support of Intel's C6/C7 deep sleep 
states. Active power factor correction on 
the power supply produces a power factor 
of up to 0.99. 

If build quality is a priority for 
you, you'll be glad to know that be 
quiet!'s Power Zone lineup complies 
with RoHS and WEEE directives from 
the European Union, be quiet! uses an 
environmentally conscious production 
process and avoids environmentally 
harmful substances. 

Final Touches 

"We always try to design a special look 
into our products, and for the Power 
Zone we wanted to highlight its gaming 
aspects," Katzer says. The Power Zone 
850 W certainly succeeds in this regard, as 
it offers a matte black finish and striated 
ridges along the sides, be quiet! sleeves all 
of the cables with an attractive mesh, too. 
The good looks are just another reason 
to consider the Power Zone 850W for 
your next build. It's certainly a good 
fit for enthusiasts who want to be sure 
that their rig's components are receiving 
stable power. ■ 



THE BE QUIET! POWER ZONE FAMILY AT A GLANCE 



Power Zone Model 

Peak Efficiency (at 230V) 



12V Rail (maximum amps/wattage) 
IVlax Combined Power On 5V & 3.3V Rail 
Noise Level At 20/50/100% (dBA) 
PCI-E 6+2-pin connectors 
CPU Power connectors 
SATA connectors 
Molex connectors 
FDD connector 
Main Power connector 
Modular, sleeved cables 
OCP/OVP/UVP/SCP/OPP/OTP_ 
Active PCF 



1000W 

89% 

83A/996W 
170W 
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The Sound Blaster EVO ZxR's built-in audio processor 
enhances all your gaming audio in real-time. 
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Meet ADATA's Premier Pro SP920 Family 



SSD technology continues 
to evolve, and to keep up, it's 
critical that drive manufacturers 
include the newest controllers and 
fastest NAND flash memory. ADATA 
has long been at the forefront of 
SSD design, and with the Premier 
Pro SP920 lineup, the company 
provides you with the latest Marvell 
controller (88SS9189) and Micron's 
20nm MLC NAND. 

Previous ADATA SSDs typically 
relied upon SandForce controllers, 
but ADATA wanted to expand its 
SSD lineup to include the impressive 
new Marvell controller. Bennett Yang, 
ADATA's SSD product manager, says, 
"Marvell's solution is a key controller 
in SSD market, and ADATA strives to 
provide different options for end users 
to let them choose the one they want." 
The Premier Pro SP920 lineup can 
reach up to 550MBps/500MBps read/ 
write speeds, and ADATA offers SP920 
family in 128GB, 256GB, 512GB, 
and ITB capacities. Let's go under the 
hood and take a peek at the technology 
inside these new hot rods. 




ADATA" 




7^ 



2.5" SATA 6Gb/s 

Premier Pro SP920 



Speed & Performance 

The Premier Pro SP920 SSDs 
are great with multimedia and other 
uncompressible file types. "Good 4K 
random lOPS speed is a key factor for 
video editing and data backup tasks," 
says Yang. When we reviewed the 
256GB model last month, we found 
that the data rates were consistently 
good across both compressible and 
incompressible tests. ADATA indicates 
that its strict selection of flash memory 
chips is another reason the SP920 SSDs 
handle uncompressed data so well. 

At peak, the ITB and 512GB 
Premier Pro SP920 SSDs can produce 



ADATA offers the Premier Pro SP920 SSD lineup in capacities up to 1TB. 



4K random read/write speeds of 
98,000/88,000 lOPS (using ATTO 
Disk Benchmark). "The SP920 family 
has great 4K random lOPS, because 
the system data is always saved at 
random mode in disk," says Yang. Fast 
4K random lOPS also ensures quick 
system startups and program launches. 

The SP920 drives' advertised 
lOPS numbers vary slightly by 
capacity. The lOPS of the 256GB 
model drops only marginally, to 



96,000IOPS/80,000IOPS (read/write). 
The 128GB Premier Pro SP920 is 
rated for a maximum 4K read/write of 
80,000IOPS/45,000IOPS. 

Sequential read speeds are excellent 
throughout the entire lineup, as all 
capacities can max out at 560MBps. 
Peak write speeds are fairly impressive 
too, though the numbers differ by 
capacity again. ADATA rates the ITB 
and 512GB SP920 SSDs for sequential 
writes up to 500MBps. The 256GB 
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model offers a maximum sequential 
write of 360MBps, while the 128GB 
drops to ISOMBps. The differences 
in this case are due to NAND 
interleaving. "128GB is one way, 
256GB is two ways, 512GB and ITB 
is four ways," says Yang. 

Great Traits 

The Premier Pro SP920 includes a 
number of helpful features to improve 
reliability and speed. As with many 
other SSDs, you'll find support for 
NCQ, TRIM, and S.M.A.R.T. You'll 
also find improved device sleep support 
to reduce idle and standby power 
consumption. And when it comes to 
data encryption, you'll be well covered. 
ADATA tells us that the Premier Pro 
SP920 supports both TCG-Opal and 
AES 256-bit encryption. 

ADATA's downloadable SSD Tool- 
box can monitor and maintain the 
performance of the Premier Pro SP920. 
For example, the software can use 
the drive's S.M.A.R.T. technology to 
monitor drive health and estimate its 
remaining life. A Secure Erase utility 
is also available in the SSD Toolbox, 
letting you wipe all data from the 
drive and restore its performance to 
levels very close to its out-of-the-box 
condition. You can also use the SSD 
Toolbox to keep the Premier Pro 
SP920's firmware updated. In the 
unfortunate event that you should ever 
have a problem with the SP920, you 
can run the SSD Toolbox's diagnostic 
tools and attempt to get to the root 
of the problem; two options. Quick 
Diagnostics and Full Diagnostics, are 
available. And if all else fails, ADATA 
offers a three-year warranty on the 
Premier Pro SP920 lineup. 

To help you transition from an 
old storage drive, ADATA provides 
a download link on its website for 
Acronis True Image HD. The software 
can snag the operating system, 
applications, settings, and personal 
data from your old drive and shuffle 
everything over to the new SSD. 
Acronis True Image HD is compatible 




The 1TB and 512GB Premier Pro SP920 SSDs can fly through 4K random reads at up to 98,000 lOPS. 




100 200 300 400 500 600 



Even near capacity, the Premier Pro SP920 should still deliver fast read and write speeds. 



o Capacity Utilized 




Compared to several other SSDs, the Premier Pro SP920 should provide a higher percentage of usable storage. 
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with Windows XP/ Vista/7/8. You can 
find your Acronis product key on the 
product packaging or the SSD itself. 

Extra Capacity 

ADATA increases the Premier Pro 
SP920's useable capacity 7% over other 
designs of similar advertised capacities. 
Those primarily concerned about 
total capacity will also like either of 
ADATA's 512GB or ITB units, which 
provide a massive amount of gigs in a 
2.5-inch form factor. Suddenly, if your 
budget allows, you can start thinking 
of using an SSD for ultra-fast mass 
storage. 

Micron's 20nm MLC NAND was 
a big factor that let ADATA offer the 
Premier Pro SP920 lineup in such a 
wide range of capacities. Yang says, 
"We can use the same PCB limitation 
and build the highest capacity, ITB, 
in it." Performance enthusiasts will 
also like that the 512GB and ITB 
drives offer the speediest transfer 
speeds, too. 

Those who tend to buy drives and 
then quickly fill them up should like 
that the Premier Pro SP920 SSDs 
are designed to deliver consistent 
performance even when the drive is 
near capacity. For instance, ADATA 
boasts that SP920 will still deliver its 
high read and write speeds when the 
disk is 90% full. 

"With other SSDs, performance will 
be a general problem when the disk is 
over 80% full," Yang says. "We made 



THE NEED FOR SPEED: ADATA PREMIER PRO SP920 PERFORMANCE 
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Based on ADATA internal testing. Test system specs: Motherboard: ASUS Z87-C; Processor: Intel 
Core 15-4430; Memory: 4GB DDR3-1600; OS: Windows 8.1 Pro (64-bit) 



an effort to improve the firmware 
algorithm for more consistent speed 
on the SP920." This is great for power 
users who don't want to worry about 
leaving a portion of their SSD empty 
in order to maintain peak performance. 

Easy On The Wallet 

ADATA competitively prices 
the Premier Pro SP920 lineup. The 
128GB model will cost you just 
$89.99, while the 256GB moves up to 





7mm 



2.5mm 



9.5mm 



ADATA provides a 2.5mm spacer to let you use the SSD in both 7mm and 9.5mm bays. 



$159.99. At those prices, you're paying 
around $0.70 and $0.62 per gigabyte, 
respectively. The 512GB model, at 
$334.99, is also more affordable than 
many of the 480GB/512GB models 
currently available on the market — a 
number of which cost upwards of 
$400. The ITB model's estimated 
retail price is $529.99, which is a mere 
$0.52 per gigabyte. Plus, there aren't 
too many consumer SSD families 
that reach the lofty ITB capacity, so 
the Premier Pro SP920 makes a good 
choice for anyone who requires speedy 
storage in large quantities. 

A Complete SSD Family 

The extras ADATA provides, such 
as its SSD Toolbox utility and support 
for Acronis True Image HD, help to 
optimize usage and simplify migration 
from old storage drives. High-end 
performance and a variety of capacities 
ensure that the lineup will meet the 
needs of demanding power users, no 
matter if they need 128GB or ITB of 
SSD speed. I 
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ASUS Z97-DELUXE (NFC & WLC) 

26 Reasons To Upgrade, From ASUS To Z97 




When we spoke with ASUS about 
the new Z97-DELUXE (NFC 
& WLC) launching in May, the 
company told us that performance was its 
primary preoccupation in designing this 
monster of a motherboard. ASUS' Dennis 
Pang tells us, "However, its not traditional 
performance in this case, but flexibility in 
performance." For ASUS, the Z97-DELUXE 
isn't about supporting Intel's peak-performing 
Haswell processors, insanely overclocked 
DDR3, and up to four of the latest and 
greatest CPUs (although it does all of those 
things with verve) it's about expanding your 
PC's reach beyond what the traditional ports, 
sockets, and slots allow. 

The first two examples ASUS plans to 
wow us with in its Z97-DELUXE (NFC 
& WLC) are not the headline grabbers you 
might expect, but features that enthusiasts 
will appreciate nonetheless. This mighty 
motherboard is equipped with enhanced 
air cooling management and a system-wide 
auto tuning scheme, which delivers improved 
performance when you need it most and 
keeps the system from wasting energy in the 
process, all at the touch of a button. 

(Editor's note: For the remainder of the 
article, "Z97-DELUXE" refers to the "Z97- 
DELUXE (NFC & WLC)"; however, ASUS 
also produces a Z97-DELUXE SKU that does 
not include NFC Express, Wireless Charger, or 
JhunderboltEX II/DUAL modules.) 

The Coolest Thing 

The first of these two highly touted 
features, referred to as Fan Xpert 3, takes 
the borderline obsessive fan controls 
that ASUS has been shipping with 
motherboards for a while and builds on 
them. As you'd expect, the Z97-DELUXE 
features the 4-pin CPU and CPU OPT 
(optional) fan headers, but there are 
an additional four fan headers to help 
cool the rest of your components. Each 



supports 3- or 4-pin fans that run in 
either DC or PWM operating modes. 

ASUS also improved its UEFI BIOS 
by including in it many of the fan control 
settings that were previously only accessible 
from the Ai Suite 3. Now you can tweak your 
fan settings to your heart's desire without 
having to run the Windows application. Fan 
Xpert 3 keeps the system running within 
acceptable temperature ranges under load 
and practically silently when idle. In fact, 
you can even use this powerful feature 
to lower the CPU and chassis fan speeds 
below their default minimums, which can 
slash system noise even further under light 
processing loads, such as watching movies 
and TV shows. In addition to automated fan 
calibration routines. Fan Xpert 3 also has four 
shortcut buttons that enable Silent, Standard, 
Turbo, or Full-Speed fan profiles. Opting 



for Smart Mode lets your component and 
system temperatures dictate the fan speeds. 

Most motherboards rely on a lone thermal 
sensor at the CPU socket for temperature 
monitoring. ASUS's 9 Series motherboards, 
on the other hand, feature five sensors 
designed to keep tabs on the board's primary 
temperature zones, each of which can be 
used as a reference for any of the onboard 
fan headers. The Z97-DELUXE takes air 
cooling even further by including a thermal 
probe header that you can use to get a more 
accurate read on any internal component, 
such as the GPU. Let that data dictate the 
speed of a fan near the graphics card. 

Highly Optimal 

One of the most frustrating things for 
some enthusiasts is, after having spent so 
much hard-earned money on an unlocked 
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Fan Xpert 3 gives you enough control to find the right balance between enclosure cooling and system 
noise. 
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ASUS 5-Way Optimization and the Ai Suite 3 software give you numerous ways to take your hardware to 
the next level. 



processor, overclocked memory, and other 
high-performance parts, devoting hours 
tweaking them all to run at their highest 
potential. Wouldn't it be great if you could 
just plug them in and the system could 
figure out what settings to adjust to make 
that happen, automatically? 

This is the driving philosophy behind 
ASUS' Auto Tuning in 5-Way Optimization 
found on the Z97-DELUXE. It combines 
five exclusive technologies from ASUS that 
give you impressive granular control over all 
aspects of your system, with the ability to 
press a button to engage them all. You can 
tap into these features from the Ai Suite 3 
software, and many of these controls are also 
accessible from the UEFI BIOS. 

ASUS knows that DIY builders are picky 
about the software they install on their 
systems, which is why the company put 
so much effort into making the Ai Suite 
3 so powerful, attractive, and intuitive. 
According to Pang, "Ai Suite 3 has a 
functional dashboard look and feel. Even 
though the applications themselves are 
separate installs, having a central hub where 
monitoring and application launching 
occurs helps end users easily access regularly 
used ASUS apps (and get exposed to new 
features), as well as monitor key system 
metrics. In general, the more fiinctional and 
polished the interface is, the better the user 
experience, and we continue to incorporate 
feedback and improve Ai Suite." 

The TPU (TurboV Processing Unit) is 
one of our favorites because it gives you the 
ability to adjust CPU, GPU, and DRAM 
frequencies, multipliers, and voltages. Avid 
overclockers will want to get to know TPU 
inside and out. The CPU Frequency tab, for 
instance, features sliders for BCLK frequency, 
ratio, CPU cache ratio, CPU core offset and 
OC voltage, CPU system agent voltage, 
CPU digital I/O voltage, PCH VLX voltage, 
VTTDDR voltage, DRAM voltage, CPU 
analog I/O voltage, PCH voltage, and CPU 
input voltage. With so many variables at 
your disposal, you'll be glad to know that the 
Z97-DELUXE lets you save multiple profiles 
while you trial-and-error your way to the 
perfect overclock. That's all fine and good for 
manual overclockers, but Auto Tuning makes 
these parameters just as relevant for those 



who'd rather let the system determine which 
settings to adjust and by how much. 

Thankfully, the peace accord following 
the Phase War has held, and as a result 
motherboard manufacturers are getting more 



realistic about the number of power phases 
included and how they're triggered. Although 
a system under load can benefit greatly from 
the more stable power delivery of this board's 
16 phases, lighter loads operating with so 
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SATA Express can push solid state storage 
speeds up to lOGbps, and this board supports 
two of 'em. 



many phases result in a highly inefficient 
VRM. ASUS' DIGI+ Power Control lets 
users enable Active Frequency Mode to get 
faster transient response while conserving 
CPU power. With four CPU power phase 
control options, you can enable Standard, 
Optimized, Extreme phase control modes 
to balance VRM efficiency against power 
delivery, or choose the Manual option to 
select your desired phase control setting. 

The EPU (Energy Processing Unit) on 
the Z97-DELUXE is dedicated to saving 
power under all system loads by intelligently 
moderating power usage. It can keep 
fan noise down and effectively eliminate 
temperature spikes that can shorten a 
components life span. Options here include 
Auto, Performance, Power Saving, Away 
Mode, and Global Settings. 

For this board, ASUS overhauled 
many of the features that made its Z87 
motherboards so popular. Overclocking, for 
one, is significantly more powerful on the 
Z97-DELUXE. Pang explains, "Users can 
now choose ... if they want to shoot for a 
specific frequency or to not exceed a certain 
temperature, which is excellent for those who 
are a bit skittish about pushing the CPU to 
its maximum potential." 

ASUS has also given users more options 
when it comes to the software's stability 



testing component. "We recognized that 
'stability' means different things to different 
people, so we've allowed the duration of 
the stability test to be flexible as well," Pang 
says. "We anticipate some users may want to 
'set it and forget it' and just let Auto Tuning 
run all night with more extended stability 
testing, and we've given that flexibility." 

The final aspect of ASUS' 5-Way 
Optimization, the one that's new to ASUS 
motherboards, is called Turbo App, and 
it's designed to let you create dynamic 
overclocking profiles, assign network priority, 
and change the audio settings for specific 
applications. For instance, if you use iTunes 
to watch TV shows, you can underclock the 
processor to keep your CPU fan quiet, give 
the application high networking priority if 
you're often streaming video or downloading 
large media files, and use a preset sound 
profile optimized for movie playback. 
According to ASUS, gaming is another 
enthusiast activity that Turbo App can really 
benefit. For instance, according to ASUS' 
Rajinder Gill, "a profile can be set to apply a 
4.6GHz overclock whenever the Battlefield 4 
executable file is active and auto apply a high 
LAN priority for the game together with the 
Game audio profile within the DTS audio 
package." It's true that the Z97-DELUXE 



is already powerful enough to do this for 
every application you use, but once you've 
configured the Turbo App, it's all automatic 
and the benefits are instant. 

Get Into The Express Lane 

With the Z97-DELUXE comes 
support for some very advanced storage 
technologies, namely SATA Express and 
M.2. Although both are native to Intel's 
Z97 Express chipset, Intel won't say much 
about the former until it can validate the 
tech with actual SATA Express devices. 
According to ASUS, "SATA Express is made 
available thanks to the use of a discrete 
controller we've placed on certain boards." 

ASUS has made sure its Z97-DELUXE is 
ready for this cutting-edge technology when 
devices ultimately arrive, and with theoretical 
speeds of up to lOGbps, SATA Express will 
undoubtedly raise the bar for enthusiast 
computing. But even if you have no current 
plans to use SATA Express, the board's SATA 
Express port doubles as two standalone 
6Gbps ports for traditional SATA devices. 

To get a taste for what's in store with 
SATA Express, ASUS sent along its 
prototype Hyper Express device. This SSD- 
sized enclosure contains a pair of 120GB 
mSATA SSDs plugged into a custom PCB 




The DIGI+ Power Control VRM on the Z97-DELUXE (NFC & WLC) is sophisticated enough to deliver the 
power you need when you need it, but back off when you don't. 
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ASUS' Hyper Express RAID-in-a-box device gives us an approximation of what we can look 
forward to with SATA Express. 



with its own ASMedia controller chip 
onboard. There's a SATA Express interface 
on the back, and ASUS also supplied us 
with a SATA Express cable to connect the 
drive to the Z97-DELUXE. Hyper Express 
supports SRIS (Separate Reference Clock 
with Independent SSC [Spread-Spectrum 
Clocking]), a feature of PCI-E that lets 
the device perform the clock generation 
instead of the host, which makes for more 
practical cabling. This feature will be 
crucial for future SATA Express devices, 
and ASUS is currently working with Intel 
and other device manufacturers to get the 
technology validated. 

In our CrystalDiskMark tests, we saw 
the prototype Hyper Express device achieve 
638.6MBps sequential reads and 523MBps 
sequential writes, which is faster than any of 
the 6Gbps SSDs you'll find available today. 
When actual SATA Express devices launch, 
we expect these numbers to be even higher. 

Up Close & Personal 

For ASUS, a company that also 
has a presence in the smartphone and 
tablet markets, the Z97-DELUXE is an 
opportunity to combine the best aspects of 
the mobile and desktop computing worlds 
to improve power users' overall experience. 
The intriguing NFC Express 2 box and 



Wireless Charger are two ways ASUS plans 
to orchestrate this convergence. 

The NFC Express 2, which is about as 
large as an 80mm case fan, connects to one 
of the USB 3.0 ports on your system to 
enable it to communicate with the included 
NFC (near field communication) tag as well 
as NFC-enabled smartphones and tablets. 
The device lets you log in to Windows 8 
with a simple tap, use multiple tags to log in 
multiple users, launch several of your most 
commonly used apps and web pages at once, 
automatically upload photos from your 
mobile device to your PC, and even perform 
remote PC functions using your smartphone 
or tablet. The unit can also be used to quickly 
pair devices for Bluetooth communication, 
without having to hassle with a PIN and 
authorizing screens. The unique Video-To-Go 
fiinctionality lets you pause movies and TV 
shows on your PC and then resume the 
streams using your mobile device, right where 
you left off This features can also stream 
video from your PC to your TV 

The Wireless Charger, which is similarly 
proportioned to the NFC Express 2 box, 
uses the Wireless Power Consortium's Qi 
1 . 1 standard and an Al 1 coil type, making 
it compatible with numerous WLC-capable 
smartphones and tablets. Like other wireless 
charging stations, this one lets you simply 



lay your device on the surface to begin 
charging without wires. It's convenient, 
saves your device's lone data port from 
undue wear and tear, and it really reduces 
the unsightly wire clutter. 

Can You Feel It? 

Although we thoroughly dissected the 
ThunderboltEX II module and revealed 
its impressive performance in last month's 
issue, the Z97-DELUXE also features the 
technology that enables multiple high-res 
monitors and up to 20Gbps transfer rates 
for the latest compatible external storage 
devices. The unit included with this 
motherboard is the ThunderboltEX II/ 
DUAL, meaning it features two Thunderbolt 
2 ports and two DisplayPort inputs, which 
let you connect and daisy-chain up to 12 
Thunderbolt devices and six DisplayPort 1 .2 
devices, with up to 4K resolutions. With the 
ThunderboltEX II/DUAL, setting up that 
UHD video wall and multi-petabyte media 
server you always wanted is easy. 

Just Scratching The Surface 

The Z97-DELUXE (NFC & WLC) 
is truly a feature-packed motherboard 
designed with the enthusiast in mind. You 
get so much in this package; even here 
we aren't able to cover everything. One 
standout that got left out includes Crystal 
Sound 2, which consists of the highest 
SNR codec available in the Realtek ALC 
n50, and an analog/digital shielding moat 
that separates the sound processor and the 
audiophile-tuned Nichicon capacitors from 
the rest of the board components. 

The new Wi-Fi Engine turns your PC into 
a hotspot, an 802. Hac one at that, without 
the aid of a router. We touched on network 
shaping when we discussed the Turbo App, 
but it's the Turbo LAN feature that makes it 
possible to prioritize packets based on VoIP, 
media streaming, gaming, and file sharing 
activities. For enthusiasts, the Z97-DELUXE 
(NFC & WLC) doesn't just claim to be a jack 
of all trades, it delivers, whether you're looking 
for the perfect motherboard for gaming, 
overclocking, mobile device convergence, 
next-generation storage. Thunderbolt, home 
entertainment, or all of the above. Especially 
all of the above. ■ 
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XBOX ONE SMARTGLASS BETA 



If you have an Xbox One, you 
might have used Microsoft's 
Xbox One SmartGlass app 
to navigate your Xbox One's 
dashboard and use related features 
on a second screen. For instance, 
SmartGlass can be used to view a 
full list of in-game achievements 
and access your Xbox Live Friends 
list. Microsoft recently released 
a separate beta version of the 
app that introduces support for 
the TV features on your Xbox 
One. Xbox One SmartGlass Beta 
connects with OneGuide to let you view 
the programming guide and change the 
channel playing on the Xbox One. You 
can also set new DVR recordings and 
select recorded content for playback. 
You can download the Xbox One 
SmartGlass Beta for Windows 8, 
Windows Phone 8, and Android. 
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We tried out the app on a tablet 
running Win8, and we like that the remote 
also gave us control of the cable box and 
TV connected to the Xbox One. The app 
functioned similarly on an Android tablet, 
which means you now have lots of options 
for controlling your Xbox One-equipped 
entertainment center. The beta tool also 



Xbox One SmartGlass Beta 
Publisher and URL: Microsoft; 
apps.microsoft.com 
ETA: Unknown 
Why You Should Care: You 
can use a Win8 system 
(and some mobile devices) 
to function as a remote 
control for Xbox One's 
TV playback. 



let us select favorite TV channels, so we 
could quickly go to the channel and bring 
it up on the Xbox One. Recent channels 
show up in the beta app, too. In short, the 
Xbox One SmartGlass Beta improves your 
SmartGlass experience and makes your TV 
experience more like using the web, and we 
think that's a good thing. ■ 



ALLEGORITHMIC SUBSTANCE PAINTER BETA 



AUegorithmic has released a 
public beta of Substance 
Painter, a tool for game artists 
and 3D design professionals, 
which was available at press 
time for 50% off market price 
($74.99). By participating in 
the beta, you can contribute to 
the development of Substance 
Painter and suggest features 
you may think are missing. 
One of the calling cards of 
the Substance Painter beta is 
the ability to apply textures and effects to 
multiple maps simultaneously. The particle 
brushes in Substance Painter can be used to 
accurately replicate the look of age, decay, 
and fractures. These unique brushes feature 
attuned controls that will follow precise 
hand movements for fine detail. You can 
also "throw" water, dirt, or fire at an object to 
create weathering effects in a snap. 




Allegorithmic designed Substance Painter 
to be 100% non-destructive; all actions are 
recorded to let you backtrack and modify any 
actions and strokes, ideal for making quick 
changes to creative choices. For instance, 
Allegorithmic points out that "an artist 
can paint their character with a particular 
skin type and then, non-destructively cycle 
through new skin materials later if they 



Allegorithmic Substance 
Painter Beta 
Publisher and URL: 

Allegorithmic; www. 
allegorithmic.com 
ETA: Unknown 
Why You Should Care: This 
3D painting software features a 
particle-based brush system that 
can mimic the effects of aging, 
such as decay, cracks, and stains. 



have a different idea." Parametric brushes 
are provided to automatically adapt to the 
underlying mesh, which will allow things like 
skin pores and wrinkles to be altered with 
the geometry and properties of the mesh. 
The Substance Painter is also a capable 2D 
painting application. You can sign up for 
the free trial at Allegorithmics website and 
purchase the beta from Steam. ■ 
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Upgrades That'll Keep You Humming Along 



Advance notice of a nnajor developnnent: DirectX 12, as well as improvements to IE11, NVIDIA's GeForce 
Experience, and Corel PaintShop Pro X6. Also check out an Adobe Flash Player update that fixes a 
previous vulnerability and new drivers from Team Green and Team Red. 



SOFTWARE UPDATES 

Internet Explorer 11 (11.0.9600.17031) 

This Update for Internet Explorer 11 
was rolled in with the Windows 8.1 update 
but is also available for Windows 7 and 
Windows Phone 8.1 users; it adjusts the 
browsing experience to match your device. 
For instance, IE 11 will automatically 
alter the number of on-screen tabs and 
the size of fonts and menus to match 
your device and input type. IE 11 also 
allows for hardware-accelerated WebGL, 
as well as HTML5 video with closed 
captioning, adaptive streaming, and rights 
management. An Enterprise Mode is 
available to let legacy and internal web 
apps function like they did on IE8. (This 
requires administrator rights to activate.) 

www.microsoftxom 

NVIDIA GeForce Experience 2.0 

The big news in this update for NVIDIAs 
GeForce Experience is that ShadowPlay 
and GameStream are now supported 
on notebooks with GeForce GTX GPUs 
(800M, 700M, and select 600M chips). On 
the desktop GPU side, GeForce Experience 
2.0 now allows ShadowPlay to capture 
content in windowed mode and the entire 
desktop, in addition to the previously 
supported borderless windowed mode. 
Pressing ALT-TAB will now pause capture 
rather than ending the session so that you can 
switch between applications, such as between 
your game screen and a webcam, during 
capture. You can also capture OpenGL and 
Java games. GameStream in the 2.0 update 
lets you remotely log in from SHIELD, 
and you can even stream your PC games to 
SHIELD when you're outside the home (this 
feature is currently in beta). 

www.geforce.com/geforce-experience 
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DirectX 12 

Although not yet available at press time, 
Microsoft's announcement of DirectX 12 
is an important enough event to warrant 
mention. The graphics API was overhauled 
in several areas, such as its handling of 
pipeline state objects, work submission, and 
resource access. According to Microsoft, 
the end result is improved multithreaded 
scaling and CPU utilization. Games will 
also be enhanced by reduced GPU overhead 
thanks to new DirectX 12 features, such 
as descriptor tables and concise pipeline 
state objects. Even better, DirectX 12 
should work with most of DirectX 1 1 -class 
GPUs, so you likely won't need to upgrade. 
DirectX 12 is expected to be released 
around holiday 20 1 5. 

www.m icrosoft.com 

Adobe Flash Player 13 

Adobe released version 13 of its Flash 
Player plug-in to fix critical vulnerabilities 
that could potentially allow a hacker to take 
control of affected systems. The vulnerability 
can affect Windows and Mac systems with 
Adobe Flash Player 12.0.077 (and earher 
versions), as well as Linux systems running 
Flash Player 1 1.2.202.346 or earlier. 

www.adobe.com 

Corel PaintShop Pro X6 SP2 

The SP2 update for Corel PaintShop Pro 
X6 introduced RAW file support for a large 
number of digital cameras. Newly supported 
models include cameras from Canon, 
Fujifilm, Nikon, Olympus, Panasonic, and 
others. SP2 also corrects some issues, such as 
a user interface truncation that occurred with 
high-DPI settings, as well as a "fit image to 
window" behavior in the Edit workspace. 

www.corel.com 



DRIVERBAY 

NVIDIA GeForce 337.50 Beta 

With the 337.50 beta driver, NVIDIA 
introduces performance optimizations for 
both DirectX 1 1 and SLI. For instance, the 
337.50 driver reduces CPU overhead with 
multi-CPU configurations, which should 
help to improve the performance of CPU- 
bound games. (Improvements will vary by 
your system configuration.) The 337.50 
beta offers performance optimizations for 
many popular titles, including Assassin's 
Creed W: Black Flag, Battlefield 4, BioShock 
Infinite, Thief, Titanfall, and Tomb Raider, 
among others. SLI profiles were also added 
for Diablo III: Reaper of Souls, Total War: 
Rome 2, and War Thunder. This beta driver 
improves upon NVIDIA's 3D Compatibility 
rendering mode, allowing you to press 
CTRL-ALT-Fll to enable or disable the 
mode in-game. 

www.geforce.com/drivers 

AMD Catalyst 14.4 Release 
Candidate For Windows 

The Catalyst 14.4 Release Candidate 
Drive beta driver provides support 
for AMD's massive new Radeon R9 
295X2 cards, CrossFire enhancements 
for Titanfall and Metro Last Light, 
OpenGL 4.4 support, and Mantle beta 
improvements for Battlefield 4. Also 
included are frame pacing improvements 
for Crysis 3, perf improvements for Far 
Cry 3, and a fix for Eyefinity 3x1 setups 
using 4K panels that were cutting off 
portions of applications. Catalyst 14.4 
RC is compatible with Radeon R9, R7, 
R5, HD 8000, HD7000, HD6000, and 
HD5000 Series discrete GPUs, as well as 
similar mobile and A-series APU parts. 

su pport.amd.com/en'us/download 
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Streaming Devices Invade The Living Room 



The idea of cutting the cord isn't new for 
power users. We've long been building 
HTPCs for use with online streaming 
services, such as Hulu and Netflix, in lieu 
of pay TV. But we aren't the only ones 
ditching cable and satellite TV subs. TV 
market researcher Nielsen recently found 
that over 5 million U.S. households are now 
classified as "Zero TV." The term doesn't 
mean that these households don't own a 
TV (75% of Zero-TV households have at 
least one set); rather, the households watch 
content delivered by something other 
than TV subscription services or broadcast 
TV signals. 

The cord-cutting movement hasn't 
escaped the watchful eyes of tech giants. It's 
a crowded market for set-top boxes, smart 
TVs, connected Blu-ray players, and A/V 
receivers that deliver entertainment through 
your Internet connection. Amazon's Fire 
TV is one of the most recent of such set-top 
offerings, and it includes features such as 
1080p video streaming, voice search, and 
gaming capability for select titles. 

If you don't already have a dedicated device 
for viewing web-based video, one of the many 
available set-top boxes might be the way to go. 
The miniature devices aren't as powerful or 
capable as a tricked-out HTPC, of course, but 
there's something to be said for an affordable 
video streaming device that less tech-sawy 
users can easily understand and operate. 

The landscape of Internet video services is 
rapidly changing. Let this be your road map. 

Video Streaming Grows Up 

Video delivered through the Internet — 
whether subscription-based or a pay-as- 
you-go system — is referred to as OTT 
(over-the-top) content. "Netflix, catch-up 




Amazon was a relative latecomer to the streaming box scene with the Fire TV, but the sleek little device 
includes a few sweet features that could help it carve out a nice niche for itself. The Fire TV's remote 
has a built-in microphone for voice searching, and Amazon has been releasing an abundance of games 
that could transform the Fire TV into the preeminent casual gaming console. 



viewing provided by networks, and TV 
Everywhere (Internet video content that 
requires credentials from a pay TV 
subscription) services all are types of OTT 
services," says Brett Sappington, director of 
research at Parks Associates. 

As OTT offerings mature, we're beginning 
to see them outstrip the old standby of 
timeshifting, the DVR. First off, there's no 
need to schedule recordings or ensure there's 
enough available storage to record shows. 
And unlike most DVRs, OTT services don't 
rely on a single device that's tethered to one 
TV. Services like Netflix are available on 



virtually every device — laptops, smartphones, 
and tablets — wherever there's a reliable 
Internet connection. 

By certain metrics, younger viewers 
now favor OTT video services over cable 
and satellite providers. An Oct. 2013 NPD 
Group report found that more 18-to-34- 
year-olds who owned a smart TV used it for 
OTT video (75%) than a paid TV service 
(68%). Of that demographic, the top four 
OTT video services (in order) were Netflix, 
YouTube, Amazon Instant & Prime Video, 
and Hulu Plus. Other top options included 
Crackle, PlayStation Video, and Xbox Video. 
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Dedicated streaming devices aren't tfie only way to stuff yourself with delicious OTT and 
pay-as-you-go video. People are now connecting all sorts of home theater devices to the 
Internet, according to a Park Associates survey. 



It may not come as surprise that OTT 
video is starting to win victories against 
traditional providers on some fronts. 
Sandvine's 2H (second half) 2013 Global 
Internet Phenomena Report shows just 
how much we love to stream. For part of 
the study, Sandvine looked at peak traffic 
in North America and found that real- 
time entertainment made up 67.4% 
of all downstream traffic. Netflix was a 
monster, accounting for nearly a third of all 
downstream traffic. YouTube claimed 18.7% 
of peak downstream traffic, while Amazons 
and Hulu's services pulled down 1.6% and 
1.3%, respectively. 

Digital movie purchases are on the rise, 
too. The Digital Entertainment Group 
found that digital film purchases were up 
47% in 2013, up to $1.19 billion. DVD 
and Blu-ray sales actually slid 8% in 
2013, down to $7.78 billion. The same 
report found that subscription streaming 
accounted for $3.16 billion and video-on- 
demand rentals brought in $2.1 1 billion. 

Some OTT video services have also begun 
to differentiate themselves by creating their 
own original content. No longer satisfied 
to serve up the reheated leftovers of cable 
and broadcast networks, Netflix garnered 
plenty of buzz and acclaim with the launch 



of "House of Cards" and "Orange Is the New 
Black," as well as reviving the cult comedy hit 
"Arrested Development" for a fourth season. 
Hulu, Amazon, and others are staking claims 
to original programming, as well. 

"The growth of high-speed broadband 
and connected devices established a new 
channel for content to reach consumers," 
says Sappington. "OTT services were the first 
players to capitalize on this new opportunity." 



Pay TV providers are getting into the act 
too, supplementing their services with OTT 
options in an effort to give subscribers extra 
benefits that allow them to watch TV on 
mobile devices and PCs. "There is not only 
heavy competition within the OTT sector 
but also from pay TV provider multiscreen 
services, such as Comcast XFINITY and 
DISH Anywhere, and authenticated TV 
Everywhere experiences, such as HBO GO," 
says Sam Rosen, practice director at ABI 
Research. The on-demand, Internet-based 
options from pay TV providers help them 
compete with subscription streaming services. 

The State Of The Set-Top Box 

A recent study from the Leichtman 
Research Group found that only 14% of 
U.S. households have a smart TV that is 
connected to the Internet. Data from Parks 
Associates echoes that information. A recent 
Parks Associates survey found that only 
16% of households have a smart TV, while 
17% have a connected Blu-ray player. 

"As long as the installed base of 'dumb' 
TVs remain dominant, then there is 
always room for more boxes/dongles to be 
attached to them to make them smarter or 
access a wider range of content," says Paul 
O'Donovan, principal analyst at Gartner. 

The number of Internet-capable devices 
(TVs, streaming media players, game 
consoles, etc.) is expected to dramatically 




Apple is everywhere, even in your living room. The sleek Apple TV box will fit right in with your home 
theater equipment and lets you enjoy video purchased on ITunes the way it was meant to be played. 
With AirPlay Mirroring, your iPad and iPhone have easy access to the big screen. 
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increase in the near future. At the 
beginning of 2013, there were 140 miUion 
Internet-capable devices in U.S. homes, 
according to the NPD Group. By 2015, 
the research firm expects that number to 
increase 44% to 202 milhon. 

One of the biggest challenges with the 
variety of choices is that it's difficult to 
impossible to find a single device that 
pulls together all the most popular OTT 
services. Without a consistent interface, 
developer SDK, or hardware specs, OTT 
services must design different versions of 
apps for each device. Set-top boxes and 
dongles seem to get the lion's share of 
attention, according to Sappington. 

"A much smaller set of these services are 
available via smart TVs, Blu-ray players, 
and game consoles," he says. 

Connected set-top boxes can provide 
more than just Internet video. For example, 
"Google and Amazon are playing the 'trusted 
brand with extended services' game," says 
O'Donovan. "They offer stuff that helps 
connect the consumer with [their] other 
services and apps, all from the convenience 
of the living room sofa. This is their unique 
selling proposition." For example, Google's 



Chromecast can connect with a computer's 
Chrome browser to stream almost any kind 
of content, and Chromecast works with apps 
for many of the most popular streaming 
tools. Fire TV boasts access to Amazon's 
huge lineup Instant Video and Prime Video 
content, and its gaming capabilities help it 
stand out from the crowd. 

A set-top box or HDMI dongle also has 
some advantages over directly connecting 
a laptop or tablet to your TV. Sappington 
says, "Once it is set up, a set-top box 
often remains connected to the TV. So, 
consumers can simply change inputs on 
the TV in order to use it." Rosen points out 
that "eight-foot user interfaces are another 
important feature, coupled with TV-centric 
remote controls (avoidance of typing letters 
is a big plus)." 

"Gartner's research has shown that people 
prefer to use a set-top box or other device to 
watch content on their TVs while interacting 
with friends or using apps on their portable 
devices, PCs, tablets, or smartphones," 
says O'Donovan. Your ability to multitask 
while watching TV will be hampered if 
the smartphone, tablet, or laptop is busy 
streaming video on the big screen. 



The Contenders 

There's been an influx of set-top box 
and dongle options in recent months. 
Companies that have done battle in other 
arenas are now fighting for a place in your 
home entertainment stack. If you haven't 
yet added one to your setup, what you're 
missing might surprise you. 

Amazon Fire TV ($99). Fire TV 
has some distinctive features that make it 
stand out from rival devices. For example. 
Fire TV can function as a videogame 
console when used with an optional game 
controller ($39.99). Some of top titles 
include Minecrafi: - Pocket Edition, Asphalt 
8: Airborne, and NBA 2K14. Amazon 
currently offers more than 100 games for 
the Fire TV and promises to expand that to 
"thousands" in the near future. There's also 
a voice search feature that lets you say the 
name of a show, film, actor, etc., and Fire TV 
will bring up a list of content that best fits. 
Initial reviewers found that the voice search 
results are typically Amazon-centric, so you 
might still need to use the menu system to 
find content on other video services. The 
microphone is built into the remote, so you 
won't need to shout your search queries 
across the room like a crazy person. 

The unit itself features a Qualcomm 
Snapdragon 8064 SOC (system on a 
chip) with a 1.7GHz quad-core processor 
and Adreno 320 GPU. There's also 2GB 
of memory and 8 GB of storage. The little 
black box has a similar look and form 
factor to Apple TV. On the back of the 
Fire TV, you'll find an HDMI output and 
optical audio output, as well as Ethernet and 
USB ports. The USB port appears to be a 
placeholder at the moment, as Amazon has 
yet to release any USB accessories. The Fire 
TV also boasts 802.11a/b/g/n with MIMO 
to improve connection reliability. Bluetooth 
4.0 (HID, HFP 1.6, and SPP profiles) is 
also supported. 

You can stream video content at 
1080p and 60fps, and the HDMI audio 
passthrough supports up to 7.1 -channel 
surround sound. A wide variety of video 
codecs are supported, including H.263, 
H.264, MPEG4-SP, and VCl. In addition 
to Amazon Instant and Prime Video 
(obviously). Fire TV currently supports many 
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popular services including Crackle, Hulu 
Plus, Netflix, and WatchESPN. 

With Fire TV, you'll also be able to access 
some great Amazon-specific services. For 
example, Amazon FreeTime lets parents 
choose what kind of content their kids 
can watch, as well as set time limits for 
viewing. Amazon Kindle Fire HD and 
Fire HDX tablets can be used as a second 
screen, letting you cast content to the Fire 
TV While doing so, you can use Amazons 
X-Ray to identify actors and characters as 
they appear on screen. 

As an entertainment center add-on. Fire 
TV lands somewhere between a traditional 
set-top box and a gaming console. Fire TV 
wont compete with the graphics quality and 
AAA game availability of current-gen game 
consoles, but it might be a fit for casual 
gamers who want to play games on their 
HDTV. The voice search capability is a 
smart addition to help people quickly find 
what they want to watch, and those already 
locked into an Amazon Prime subscription 
will likely find the Fire TV to be a handy 
addition to the home theater. 

Apple TV ($99). Apple TV has been 
around since 2007, and the original model 
required a computer running iTunes to 
stream or sync content (though a firmware 
update allowed for direct access to iTunes and 
other services). The second-generation model 
was released in 2010, and a third-gen version 
followed in 2012. At press time, Apple was 
rumored to be working on another refresh. 

The current incarnation of Apple TV 
provides support for 1080p content with 
both iTunes videos and app streaming 
services. Apple devices can use AirPlay to 
wirelessly send music, videos, and photos 
to an Apple TV for playback. With AirPlay 
Mirroring, you can even display the screen 
of your iPhone, iPad, or iPod touch. This 
way, you aren't limited to Apple TV's app 
selection, which is fairly solid in its own right. 

We like that Apple provides a number 
of apps for TV Everywhere services, such 
as Watch ABC, WatchESPN, HBO 
GO, MLB.TV, NBA League Pass, MLS 
Matchday, and PBS. This way, you can 
take Apple TV on the road and still enjoy 
content you regularly watch at home. You'll 
just need to re-enter authentication for 



your subscription service(s). Apps are also 
available for the major video subscription 
services, such as Netflix and Hulu Plus. 
YouTube and Vimeo apps give you a way 
to watch online videos on the cheap. You 
can also use iCloud with Apple TV to play 
any movies and TV shows you've purchased 
in iTunes, as well as any personal photos, 
videos, and music you've uploaded. 

Like the Fire TV, Apple TV has a 
remote to navigate content and control 
playback. The remote's minimalist style will 
be familiar to those with Apple devices. 
There's a menu button, a select button, a 
four-way directional control, and a Play/ 
Pause button. The Apple TV unit itself is 
powered by a 2GHz, single-core processor, 
and there's 512MB of memory that's used 
for caching media. You can connect Apple 
TV to both wired and wireless networks 
(802.1 la/b/g/n), and there are HDMI and 
optical audio outputs. 

Apple TV is offered at the same price 
as Amazon Fire TV. If you already own 
an iPhone or an iPad, there's a bit more 
value in Apple TV, because you'll be able to 
mirror content on the big screen. Similarly, 
those who have large media collections 
stored in iCIoud will be able to play it 
back easily with Apple TV. Apple has done 
a good job of steadily adding popular 
services through updates, too, so you'll find 
access to all the big players. 

Google Chromecast ($35). Google 
Chromecast is one of the tiniest and most 
inexpensive set-top "boxes" you'll find. That 



comes with a caveat though: Chromecast 
doesn't use a traditional remote control. 
Instead, you control Chromecast by a 
smartphone, tablet, or PC on your home 
network. Thankfully, Google doesn't lock you 
into Android devices for control, as you can 
also use a Chrome browser on a computer 
(running Windows, Mac OS X, or Chrome 
OS), as well as iPhone or iPad. When using 
Chromecast with a smartphone or tablet, 
you'll just need to open a supported app and 
press the Cast button. The Cast button will 
turn blue when you're connected, and then 
you can select the content you want to watch. 

Chromecast looks like a USB flash 
drive, except the male end is an HDMI 
connector that you can plug into your 
HDTV. To power Chromecast, there's a 
USB connector on the other end of the 
device. If your HDTV includes a powered 
USB port, you can use that. Otherwise, 
Google provides an AC adapter. 

Chromecast works with many of today's 
video streaming services, including Netflix, 
HBO GO, Hulu Plus, YouTube, CracUe, 
Google Play Movies & TV, and Google Play 
Music. You can also send photos and videos 
to Chromecast on files stored locally or in 
the cloud through Plex, RealPlayer Cloud, 
and Avia. For instance, you can set up Plex 
Media Server on a Windows, Mac, or Linux 
computer and then use the app on your 
smartphone or tablet to cast the video to 
Chromecast. RealPlayer Cloud is a lets you 
play multimedia content you've uploaded to 
the service. 
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With the Chrome browser, you'll 
need to download the Cast extension ( bit 
■ly/lmMilOu ) and select the browser tab 
you want to display on-screen. Google has 
worked with streaming services to make 
select websites Google Cast Ready, which 
means the viewing experience is optimized 
for playback on Chromecast. For instance, 
Google Cast Ready websites could offer up 
to 1080p video quality and 5.1 surround 
sound playback. With a non-Google Cast 
Ready website, video quality is limited to 
720p. Many of the OTT services supported 
on Chromecast via app on a smartphone or 
tablet are also Google Cast Ready. Another 
bonus with Google Cast Ready websites is 
that the content is played directly on the 
Chromecast, rather than your PC. If you're 
casting from a laptop, you can close the lid or 
shut it down entirely to conserve battery life. 

Most of us probably own at least one 
device that could control Chromecast 
playback. The playback process is a 
simple to learn, too. You can even control 
playback and volume with your device of 
choice. The biggest different between 
Chromecast and the competition is that 
there's a comparatively limited selection of 
compatible services for playback from a tablet 
or smartphone. Fortunately, you can expand 
the playback when you add a PC to the mix, 
because you can stream any tab currently 
loaded on Google Chrome. 

Roku Streaming Stick ($49.99). Like 
Google's Chromecast, the Streaming Stick 
plugs right into the HDMI port of your 
HDTV. With more than 1,200 channels 
available, content isn't a problem for Roku 
devices. Roku boasts that the channels give 
you access to more than 31,000 movies. 
Even better, Roku provides a search tool that 
will provide results from multiple services, 
including Netflix, Hulu Plus, HBO GO, 
Amazon Instant Video, and VUDU. The 
search results also indicate the price (or lack 
thereof, if it's available via a subscription 
service) to rent or buy the content. There's 
a large amount of options for pay-per-use 
content, such as Redbox Instant (which is 
also available as a subscription service) and 
Blockbuster On Demand, too. 

Roku includes a remote control with 
the Streaming Stick. The remote features 



motion-sensing technology that you can use 
for games available on the Roku, including 
Angry Birds (multiple titles), Galaga, and 
PAC-MAN Championship Edition. We like 
that the remote includes shortcut buttons for 
Netflix, Amazon Instant Video, BlockBuster 
On Demand, and M-GO. You can also 
control media playback via smartphone or 
tablet that runs Android or iOS, and you can 
use the device's on-screen keyboard to type 
search queries. Content from Netflix and 
YouTube apps on your mobile device can be 
cast directly to the Streaming Stick, and you 
can stream video that's locally stored on your 
Android or iOS device. 

The Streaming Stick can deliver video 
content up to 1080p. Inside, Roku installs 
a dual-band Wi-Fi receiver that supports 
802.1 la/b/g/n. The Streaming Stick's HDMI 
connection allows for up to 7.1 -channel 
surround sound passthrough. To power the 
Streaming Stick, Roku provides you with a 
micro-USB cable that you can plug into your 
HDTV or a wall outlet using the included 
wall charger. 

By default, the Streaming Stick comes 
with 34 channels, but you can download 
more from the 1,200+ available. The 
expansive channel selection makes the Roku 
ideal for people with eclectic tastes who 
want content that might not be available 



through Netflix, Hulu, and Amazon Instant 
Video. Compared to Google Chromecast, 
the included remote makes a Streaming Stick 
a good option for those without a mobile 
device or laptop available for control. At $50, 
the Streaming Stick more affordable than 
Amazon Fire TV and Apple TV We also like 
the Streaming Stick's portable size. Travelers 
can throw the Roku into a suitcase and have 
access to their favorite shows. 

Thoughts On STBs 

Each set-top box offers its own strengths. 
"Apple and Amazon products are heavily 
reliant on the ecosystem," says Mike 
Inouye, senior analyst at ABI Research, 
"encouraging customers to purchase content 
using dedicated services and making it 
very difficult to purchase or rent content 
on other services." And if you're already 
highly reliant on Apple, Amazon, or Google 
services, it makes sense to go with the 
brand's set-top box. For those that aren't 
tied heavily to any particular brand, Roku's 
Streaming Stick would make a fine addition 
to a "dumb" HDTV 

One thing's for sure: There's no shortage 
of options to view video delivered over 
the Internet to your entertainment center. 
Now, we just need more free time soak up 
all the content. ■ 
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Bitcoin Mining Gets Serious 



By now you've heard about Bitcoin, the 
digital currency and P2P payment 
system developed in 2009 as an alternative 
to traditional currencies that are controlled 
by governments and banks. Computing 
enthusiasts could be forgiven for not 
paying very close attention, even when the 
currency's value began its meteoric rise. 

There are a few ways to obtain Bit- 
coins. You can go the more traditional 
route and trade goods and services for 
them or buy them directly from a Bitcoin 
exchange. The third method of obtaining 
Bitcoins is "mining" them, which entails 
using powerful off-the-shelf computing 
hardware to process Bitcoin transactions, 
thereby earning a portion of the transaction 
fees paid in Bitcoins and a share of newly 
minted Bitcoins. It's the currency's dramatic 
spike in notoriety (and value), coupled with 
this lattermost method of obtaining them 
that has prompted an unprecedented run 
on computing hardware. With a sufficiently 



powerful PC properly configured, you can 
make money (read: Bitcoins) with relatively 
little effort. It's a 21st-century techno gold 
rush, and enthusiast computing is alternately 
reaping the rewards and paying the price. 
Here's what you need to know about Bitcoin, 
its impact on supply and demand of your 
beloved hardware, how you can get your slice 
of the pie if you're so inclined. 

Money Has Value Because 
We Agree It Does 

Before we get into what makes Bitcoin 
unique, let's start with a basic overview of 
traditional currency as the vast majority 
of us use and understand it. Today, the 
U.S. Dollar is a fiat currency. This type of 
currency is notable for its establishment by 
a government body (for instance the Dollar 
in the U.S. and the Euro in the Eurozone). 
Furthermore, the notes and coins used as 
legal tender in a fiat currency have a face 
value, but are made of materials that have 



no intrinsic value. Even if the material from 
which the currency is made has value as a 
metal, such as copper in the U.S. penny, its 
face value supersedes its commodity value. 

Contrast this to more antiquated 
currencies, such as commodity money, 
which derives its value from the scarcity of 
the material from which it is made (gold and 
silver coins, for instance). These forms of 
currency typically evolve into what's called a 
representative currency, where a government 
issues paper money and coins (not composed 
of precious metals) that have convertibility, or 
the ability to be exchanged for an equivalent 
amount of gold or other commodity. These 
currencies tend to be fairly stable, thanks 
to the finite amount of gold or silver that 
exists in the respective country's reserve. This 
currency scheme is also ofi:en referred to as 
the gold standard. The problem with the gold 
standard is that, occasionally, a government 
needs access to more fiinds than it has gold in 
its reserves. Such was the case in World War 
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Obitcoin 

Of all the new cryptocurrencies, Bitcoin appears to have garnered the most legitimacy. 



I, in Great Britain, Germany, and throughout 
Europe. Because there were no immediate 
negative consequences except the significant 
weakening of the legal convertibility of 
paper money to gold, Britain and many 
European countries paid their war debts 
and reconstruction costs by just printing 
more money. This led to hyperinflation, 
particularly in Germany. Largely due to 
the reparations Great Britain demanded 
following the War, Germany suffered a range 
of economic hardships, such as skyrocketing 
interest rates and prices, redenomination of 
the currency, consumers abandoning cash in 
favor of hard assets, and the explosive growth 
of the industries that manufactured those 
assets. Many believe this economic upheaval 
set the stage for the Adolf Hitler s Nazi Party 
to take charge of the country. 

Between the first and second World Wars, 
the gold standard effectively collapsed. At 
this point, world powers represented by 29 
countries agreed to fix a single currency to the 
value of gold. According to the 1944 Bretton 
Woods agreement, 35 U.S. dollars was 
agreed to be equal in value to one troy ounce 
(approximately 31.1 grams) of gold. Gold 
reserve exchanges and the newly established 
IMF (International Monetary Fund) could 



issue loans to correct trade imbalances. Other 
currencies were then assigned values at fixed 
rates against the Dollar and central banks 
could redeem Dollars for gold. This lasted 
until 1971, when mounting national debt, 
monetary inflation, and an overvalued Dollar 
prompted President Richard Nixon to put an 
end to the direct convertibility of the USD 
to gold. Since then, global economies have 
used a series of fiat currencies that have freely 
floating exchange rates. The U.S. Dollar acts 
as a reserve currency and the Federal Reserve 
is entrusted with the task of maintaining the 



value of the Dollar. The Fed continued to 
print money throughout the '70s, resulting 
in stagflation (a period of high inflation and 
stagnant growth). In 1979, new Federal 
Reserve chairman Paul Volcker stabilized the 
value of the Dollar by tightening the money 
supply and maintaining low, but predictable 
inflation (effectively reducing the value of the 
Dollar overtime). 

There are both drawbacks and advan- 
tages to the current monetary system. 
For the United States in particular, the 
government and its citizens are able to 
borrow at lower costs, but U.S. exporters 
have a distinct disadvantage as a result. The 
United States also enjoys a trade surplus 
and a greater ability to invest abroad, 
which lends the U.S. more leverage in 
achieving its foreign economic, military, 
and political objectives. The health of the 
global economy also closely follows that 
of the U.S. Dollar, which is often subject 
to forces utterly domestic. One alarming 
feature of our current monetary system is 
the fact that just a fraction of the money 
held and exchanged in accounts, banks, and 
in the world economy is actually available as 
physical currency. As of December 2010, for 
instance, just 10% of the $8853.4 billion 
in broad money supply was available in 
coins and paper money. This is one reason 
that banks and governments can limit 
withdrawals during times of political and 
economic upheaval. Because governments 
regulate fiat currencies, assets and accounts 
can be frozen if it is determined that they 
may have been obtained illegally. 




Accepting Bitcoins in exchange for goods and services is one of a few ways to get started with the currency. 
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AMD's graphics cards are capable Bitcoin mining tools. 



A Cryptocurrency Primer 

Modern traditional currency uses a variety 
of anti-counterfeiting features, including 
special color-shifting inks, watermarks, 
fine-line patterns that are difficult for 
unauthorized printing equipment to 
reproduce, and microprinting, which consists 
of text printed so small that it appears as lines 
to the naked eye. The problem with these 
features is that a counterfeit bill need only 
look convincing enough to trick the person 
standing at a cash register, and a bill missing 
all of the above can often accomplish this 
without much difficulty 

Bitcoin is referred to as a cryptocurrency, 
or a digital currency that relies on cryptog- 
raphy for its security. Each Bitcoin is actually 
a secure mathematical token. Inflation is 
managed by what's termed as the "Bitcoin 
Protocol," which defines the creation of 
approximately 25 Bitcoins every 10 minutes 
and makes adjustments to the creation rate 
over time. Every four years (one cycle), the 
creation rate will be halved, which helps 
keep Bitcoins values stable and the incentive 
to use it early in its life cycle high. As 
the creation rate diminishes, so does the 
incentive for miners looking to earn a share 
of the newly minted Bitcoins. This puts 
more emphasis the transaction fees later in 
Bitcoins life, when (hopefully) the number 
of people using the currency is sufficient 



to be self-sustaining. The total supply of 
Bitcoins is capped at approximately 21 
million; there are slightly more than twelve 
million Bitcoins currently in circulation. 
According to various estimates, we won't 
reach that cap until the year 2140 or so. 

At its core, Bitcoin is an open-source 
software application. (There's even a mobile 



app!) Like many open-source projects, Bitcoin 
has certain rules that all software developers 
and Bitcoin users must adhere to, and these 
rules are in place by consensus among all 
Bitcoin users; no central authority dictates 
how the currency works or is used. When 
transferred, every Bitcoin transaction must be 
cryptographically signed using two consecutive 
SHA-256 (256-bit Secure Hash Algorithm) 
hashes for verification. A unique public key 
and an individual private key is assigned to 
each Bitcoin user, which consists of the hash of 
an ECDSA (Elliptic Curve Digital Signature 
Algorithm) public key. Every transaction is 
added to a public ledger, called a block 
chain. All transactions are anonymous, yet 
the movement of each Bitcoin (or fraction 
thereof) can be traced to Bitcoin addresses, not 
an individual's name. The addresses consist of 
roughly 33 alphanumeric characters, which 
enables the protocol to assign and discard a 
practically unlimited number of unique 
addresses. To determine the balance of funds 
at any one address, you need only examine the 
block chain and trace the transactions to and 
from that address. 

Bitcoin is the first of its kind, but hundreds 
of other cryptocurrencies have been founded 
since Bitcoins inception. There are so many 
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Bitcoin ATMs, like this one, make it easy to carry out transactions in the real world. 



Bitcoin alternatives that the term "altcoins" 
was coined (no pun intended) to refer to 
them. "Scamcoins" is another new term that 
refers to cryptocurrencies that are designed to 
enrich the founders, and pay litde to nothing 
for the mining activities of others. 

The Best Of Bitcoin 

For Bitcoin backers, the digital currency has 
a number of advantages. As we noted earlier, 
Bitcoin doesn't rely on banks or governments, 
so transactions can occur anytime and 
anywhere in the world. Its also not subject to 
the decrees of a central bank or a government, 
and Bitcoin wallets (accounts) can't be frozen 
by any authority. The fees charged per 
transaction are very low, and even those willing 
to pay more for expedited processing won't 
pay much on a per-transaction basis, especially 
when compared to credit cards, PayPal, 
and other traditional means of payment. 
Bitcoin transactions are secure, irreversible, 
and the tokens that represent the currency 
can never be destroyed. Because the user 
data is anonymized, identity theft would not 
necessarily jeopardize a user's Bitcoin ftinds. 
Just like you'd protect the PIN for your bank 
account, however, your private key needs 
to be backed up and encrypted to remain 
secure. Most of the high-profile Bitcoin thefts 
you've heard about stem from compromised 
private keys. 

How Does Tliis Affect IVIe? 

If you've been in the market for new PC 
hardware lately, you may have noticed some 
unusual pricing activity, especially when it 
comes to AMD-based graphics cards. For 
a time, press releases for AMD's recently 
launched Radeon R9 and R7 graphics cards 
indicated MSRPs that were significantly 
lower than those you could find at retail. Even 
older Radeon HD 5000 and 6000 cards were 
selling for higher than their launch prices. The 
promise of a slice of the Bitcoin pie was one of 
the driving forces behind the unprecedented 
demand and it pushed prices through the 
roof Prices for these cards have since begun to 
normalize, but the spike was significant. 

Check Your Fanboyism At Tlie Door 

If you go looking for specs and instructions 
on how to build your own Bitcoin mining 



rig, you're likely to come away feeling like 
AMD paid handsomely for some kind of 
exclusivity rights. But on the contrary, you 
won't find a snazzy marketing name or a 
colorfijl logo stamped on the boxes of these 
consumer-grade graphics cards indicating their 
ability to make you rich quickly. The reason 
AMD's cards are favored over NVIDIA's all 
boils down to the differences in the respective 
GPU architecmres. 

AMD's current-generation graphics 
cards are powered by the company's GCN 
(Graphics Core Next) technology, which 
in basic terms is designed to render video 
using many hundreds of simplified ALUs 
(as were the VLIW4- and VLIW5-based 
architectures of the Radeon HD 5000 
and 6000 Series). Compared to NVIDIA's 
Maxwell-, Kepler-, and Fermi-based 
graphics cards of the last several years, which 
feature fewer but more capable ALUs with 
significantly higher clock speeds, AMD's 
CPUs can process significantly more raw 32- 
bit instructions per second. This ALU-bound 
processing power doesn't always translate to 
an advantage in game performance, but it 
does wonders for Bitcoin miners and other 
GPGPU applications such as brute-force 
password crackers. The SHA-256 algorithm 



that Bitcoin mining rigs take advantage 
of relies on the 32-bit integer right rotate 
operation, which AMD's CPUs can be 
programmed to execute in a single hardware 
instruction. In NVIDIA CPUs, this same 
function requires three distinct hardware 
instructions to execute. To get a sense for 
the performance disparity, consider that 
the dual-CPU GeForce GTX 590 (one of 
the more capable Bitcoin mining graphics 
cards from NVIDIA) can deliver between 
193.1 and 242.96Mhps (million hashes per 
second), depending on the clock speeds. A 
single AMD Radeon HD 7970, on the other 
hand, is capable of up to 825Mhps, and this 
number can be significantly increased when 
running two or three cards in CrossFire, up 
to in excess of 2,000Mhps. Even older, more 
affordable AMD cards can beat NVIDLVs 
GTX 590 when it comes to mining, 
including the Radeon HD 6770 and 5770. 

As a result, AMD cards are like pickaxes 
and hip waders in a modern version of the 
California Gold Rush. According to Edward 
Crisler of Sapphire Technology, "This [Bitcoin] 
phenomenon caught everyone in the industry 
flat-footed . . . Supplies travel out the door 
the moment they come in. AMD cards have 
been price hiked due to the laws of supply and 
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demand. I can tell you we have not changed 
our pricing, this is all at the vendor end." 

A Mixed Bag For AMD 

While you aren't likely to find many 
of AMD's Add-In-Board partners 
complaining about the high demand, 
Bitcoin mining has definitely complicated 
things for vendors. Sapphire claims that 
"anything that moves product at the end 
of the day is good for a company, and 
let's face it — ^AMD-based cards, our cards, 
are definitely moving." In the long term, 
however, Crisler finds the benefits of the 
Bitcoin boom harder to quantify: "These 
graphics cards where designed for gamers 
and they do an amazing job at gaming. 
However [the high demand] means that 
gamers looking for an AMD solution are 
in a holding pattern right now, waiting 
for the prices to stabilize and get back 
to normal. As a gamer myself, I hate 
the pricing and wish there was a simple 
solution to get cards into the hands of 
more gamers." 

Bitcoin's Impact Beyond GPUs 

Graphics cards aren't the only com- 
ponents used in Bitcoin mining machines. 
Motherboard maker ASRock is one of 
the few companies that is actively looking 
to cash in on the phenomenon, with its 
Bitcoin Boss Club, which consists of a 
forum and instructional sites (www.asrock. 
com/ microsite/ mining/ index. en . html) that 
offer some tips for those looking to get their 
feet wet. ASRock also offers a few Bitcoin 
mining-specific hardware options. The firm's 
BTC motherboards feature six PCI-E slots, 
as well as power connectors that can deliver 
extra juice to the graphics subsystem. The 
H81 Pro BTC, for example, is a Haswell- 
based board that's fairly barebones but an 
affordable option if you want to build a 
dedicated Bitcoin miner. AS Rock's BTC 
PRO Kit is a PCI-E xl6 riser card that 
connects to your motherboard's PCI-E 
xl slot via a pair of SATA cables and a 
dedicated power cable. With six of these 
and one of ASRock's BTC motherboards, 
you can get half a dozen graphics cards 
to run your Bitcoin mining software 
around the clock. 



Burst Your Bubble 

It's true, you can make money (well, a 
form of currency that has a wildly fluctuating 
actual value as we went to press) using 
your computer or by building a dedicated 
machine with off-the-shelf parts. But the 
real question is, how much money can you 
make? The answer to this question is always 
changing, but as the popularity of Bitcoin 
mining has exploded, the number of new 
Bitcoins being minted has remained fairly 
static. That means more people are vying for 
ever-shrinking slices of the Bitcoin pie. 

Today, organizations such as Butterfly 
Labs, BitSynCom, Active Mining 
Corporation, and others are currently 
selling custom ASIC (Application 
Specific Integrated Circuit) systems 
designed for no other purpose than to 
mine Bitcoins. These units can perform 
Bitcoin mining's hashing calculations 
significantly faster and an order of 
magnitude more energy efficiently 
than any gaming rig you can build. 
The 2Ghps (peak of a high-end 3Way 
CrossFire system is nowhere near 
as efficient as Butterfly Labs' lOGhps 
Bitcoin Miner, which is currently 
available for $349. Butterfly Labs' 



$4,255 rack-mount system can do 
230Ghps, and its dedicated Monarch 
PCI-E mining cards can do up to 
600Ghpsfor $2,196 each. 

Bitcoin Buyer Beware 

As it stands today, your return on 
investment using a DIY Bitcoin mining 
machine is questionable at best, and your 
chances of getting rich quick are just plain 
remote. In fact, the only thing you may 
have to show for your efforts are a handful 
of graphics cards that burned up before 
their time; AMD and NVIDIA don't design 
their consumer-grade graphics cards to be 
run non-stop for weeks, months, and years 
on end. We're not saying Bitcoin is not a 
legitimate investment or that there's no 
money to be made by using or trading in 
the currency. But like all investments, there's 
risk involved. As we went to press, it would 
be an understatement to say that Bitcoin 
is in a particularly volatile period of its life. 
The best strategy for any hopeful investor 
is to diversify. And for those bound and 
determined to become DIY miners in this 
scenario, that means taking an occasional 
break from mining to play some games. 
That's ROI we can all get behind. I 




ASIC-based mining has begun to diminish the profitability of creating a GPU-based mining rig. 
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Q&A With Glen Matthews 

AMD's Senior Manager Profession^ 
Graohios, Ts^ks FirePro W9100 



0: So, AMD recently launched its 
FirePro W9100 workstation graphics 
card. For readers who may not know, who 
is this card for and what kinds of things 
does it do best? 

P • W9100 is the 

I Y I world's most capable workstation 
graphics card. We designed this card for 
professionals working with M&E (media and 
entertainment) applications and engineering 
applications. Simply put, its the best product 
for professionals who require the highest 
possible compute performance, memory 
capacity, and 4K display capabilities. 

Q: How does the FirePro W9100 
improve upon the W9000, and what 
were AMD's design and performance goals 
when building the W9000's successor? 

P ly A : The AMD FirePro W9000 was 
I Y I a breakthrough product in its own 
right, especially in terms of performance and 
display capability. For the FirePro W9100, 
there were two themes that we heard from 
the market and have addressed. The first is 
memory size. These customers are working 
with large amounts of data. Being able to 
load more data allows them to increase their 
productivity. The FirePro W9100 has the 
largest memory capacity in the industry 
at 16GB and, with leading memory 
bandwidth, it allows you to load data 
quickly, too. The second theme that we heard 
loud and clear was the demand for higher 
compute performance, double precision 
in particular. The market has been asking 
for half-rate double precision for years. The 
FirePro W9100 delivers it. With our AMD 
GCN (Graphics Core Next) architecture, we 
deliver outstanding overall performance in 




single and double precision for compute 
applications. The FirePro W9100 is the first 
product to break the 2 TFLOPS double- 
precision barrier, coming in at 2.6 TFLOPS. 

One other inflection point in the market 
has been the growth in 4K displays. Here 
again, the FirePro W9100 is industry leading. 
It can support six 4K displays at 30Hz, ideal 
for engineering design reviews. It also supports 
three 4K displays at 60Hz, meeting the needs 
of the most demanding media workflows. 

: We've heard a lot of talk recently 
about 4K computer graphics. How 
big of a deal is 4K really, and what kinds 
of applications or tasks really demonstrate 
the value of such high resolutions? 

|\ A : 4K is now standard for high-end 
I Yl professionals. This is for two 
reasons: content is in 4K, and cost has 
come down such that professionals can have 
multiple 4K displays at their workstation. For 
engineers, seeing designs in greater detail is 
significant — this allows engineers to reduce 



their product turnaround time by catching 
mistakes on their display. Now imagine 
being able to do this across six displays with 
a team of engineers in a design review. For 
M&E professionals, imagine being able 
to edit 4K video in real time. The FirePro 
W9100 enables that. And it only makes 
sense that you see your work in the resolution 
that it will be displayed. Watch for the 4K 
trend to continue as more media content is 
created in the resolution, and as engineers 
see the experience of working in 4K. Once 
you have tried it, there is no turning back. 
Some applications I can point to include 
Blackmagic Design DaVinci Resolve, Adobe 
Premiere Pro, Sony Vegas Pro, Assimilate 
SCRATCH, plus many more. 

r\ : You also mentioned AMD's GCN 
architecture a moment ago. We've 
been hearing about the benefits this 
technology provides for consumer 
graphics since the arrival of the Radeon 
HD 7000 series cards launched, and 
now GCN is at the heart of the FirePro 
W9100, as well. Are these kinds of 
applications closer than they seem 
in terms of execution, or is the GCN 
architecture just really versatile? 

O • debut with 

V3 I VI AMD FirePro in 2012 with the 
introduction of the W-Series products. What 
is most important about GCN is the ability 
to do rendering and compute at the same 
time. This is significant for workstation users 
where compute is becoming commonplace. 
The FirePro W9100 introduces the second 
generation of GCN. Now users can take 
advantage of eight asynchronous compute 
engines and 4X Geometry Boost. The end 
result is an architecture that performs very 
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well with workstation applications where 
users need to have seamless compute and 
graphics rendering. That's right, you will not 
see AMD recommending that our customers 
purchase a card for rendering and a card for 
compute. One card does it all. 

Q: In desktop graphics, having the right 
video card means not having to choose 
between more detailed textures, advanced 
lighting effects, or higher resolution and 
higher frame rates. The ante's a litde higher 
in workstation graphics though, isn't it? 
What kind of practical difference can a 
card like the FirePro W9100 make to a 
graphics professional or 3D designer? 

^^^^ much higher. 
I Y I Our customers are professionals 
who spend 10, 15, or 20 hours a day 
with their workflows. They are experts in 
their respective fields, often knowing 
the applications they use better than the 
companies who create them. These are 
people who can't afford compromises. 
Graphics cards for professionals are all about 
productivity. This is delivered through 
superior quality, application performance, 
and features that are specific to our 
workstation products. 

Lets look at quality. Consumer cards have 
excellent quality for their intended purpose, 
but that does not extend to workstation 
applications, which are numerous and of 
high complexity. AMD FirePro products go 
through rigorous and extensive cycles focused 
on workstation application and stability 
testing. The result is a very robust product. 
Our performance is industry-leading, 
thanks to excellent hardware and software 
engineering and a focus on tuning that is 
based on how workstation applications are 
designed. And then there are features like 
DirectGMA, which gives direct access to 
the graphics memory, that further improve 
productivity for FirePro customers. 

0: Why are GPUs so well-suited to 
tasks like medical analytics and other 
HPC applications? 



FirePro W9100, for example, has 2,816 
stream processors. Each one of those is able 
to solve a problem for you. 



Q 



What is "visual supercomputing"? 



GM 



: GPUs are massively parallelized. 
They are very good multitaskers. 



l\ /I • ^^^^ computing to solve 

I Y I problems and allow them to be 

reviewed in a visualized form. How do we 

crunch an enormous amount of data collected 

from the universe to understand what a 

faraway galaxy looks like? People want to solve 

problems, and usually that means that they 

also need to see the result. A great example of 

visual supercomputing in action is the Reality 

Deck at Stony 

Brook University. 

And visual super- 

computing is 

available with Ultra 

Workstations too. 

Applications in the 

professional space 

have grown to 

include compute 

in addition to 

graphics. The 

marriage of the 

two is increasing 

the productivity of 

professional users. 

Q: Can you talk a litde bit more about 
AMD's Ultra Workstation program 
and what readers should look for when 
researching a workstation of their own? 

fil\ ' purpose of the Ultra 

I Y I Workstation program is to sim- 
plify choice for workstation users. They 
know that the FirePro W9100 is the right 
solution for them and need guidance on the 
platform that they should be choosing for 
their workstation. They can be confident 
that our Ultra Workstation partners are 
delivering a platform with recommended 
specifications that meet their needs. In 
addition to this, the Ultra Workstation 
program outlines multi-GPU use cases. Not 
every application will scale with more than 
one GPU. We recommend single-GPU 
for most digital content creation and 



engineering applications. Video editing 
and post production will see scaling with 
dual GPUs. For 4K color correction, 
specifically Blackmagic's DaVinci Resolve, 
we recommend up to four GPUs in the 
Ultra Workstation. We also recommend the 
HPC with more than 20 TFLOPS in a 4X 
Ultra Workstation. 

: A single FirePro W9100 is capable 
of producing more than 5 TFLOPS of 
compute performance and over 2 TFLOPS 
of double-precision compute performance. 
What is "double-precision" compute, and 
why is that so significant as a performance 
spec for a workstation graphics card? 




l\ /I • I-^o^^l^ precision allows 64 bits 
I V I to be loaded into memory (vs. 32 
for single precision) which enables greater 
precision in calculations. Compute with 
OpenCL is exploding, enabling our customers 
to do things that they have never done before. 
This is significant for many users, especially 
in engineering and scientific applications. By 
adding this capability, we are addressing the 
trend to do this work at the workstation. 

: AMD's commitment to OpenCL is 
one of the messages we've seen coming 
through loud and clear throughout the 
W9100 launch. Can you talk about what 
OpenCL 2.0 is and how it improves the 
FirePro experience? 



GM 



: Before getting to OpenCL 2.0, 
lets talk about OpenCL in general. 
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The key point about OpenCL is that it is an 
open standard that is supported by a large 
consortium and is supported on numerous 
devices Uke FPGAs, CPUs, and CPUs. 
What does this mean? First of all, when you 
have a large consortium, it does take some 
time to gather some momentum. That is 
clearly in place now. We are seeing significant 
traction with OpenCL adoption. One of 
the big benefits we see with applications 
that adopt OpenCL is performance. In our 
testing, we have seen significant performance 
advantages. Vendors are also seeing that 
adopting OpenCL is not as complicated 
as their engineering departments initially 
feared. Another key advantage of OpenCL 
is that you are not locked to one vendor on 
a GPU. You can use the hardware that is 
right for you today, and change hardware 
when there is a better choice for you in the 
future. Also, it never hurts when Apple 
introduces a stellar platform with two CPUs 
that support OpenCL — the new Mac Pro. 




That validates OpenCL in the market (as 
well as AMD FirePros quality, performance, 
and productivity). 

Now lets consider OpenCL 2.0. It is has 
been ratified by Khronos and is supported 
by the FirePro W9100. While there are 
numerous new features in 2.0, here we will 
focus on three. First is Generic Address 
Space. This allows functions to be written 
while not having a named address space. It 
eliminates the need for multiple functions 



to be written, increasing flexibility and 
saving time. Second is Dynamic Parallelism, 
which will allow for the offloading of host 
bottlenecks. The third, and most important, 
is Shared Virtual Memory. With this, 
host and device kernels can directly share 
complex pointers containing data structures. 
The big gain here is the removal of costly 
data transfers between the host and devices 
while increasing programming flexibility. 
These improvements, and others, will make 
applications easier to develop, and more 
efficient, further driving the adoption of 
OpenCL. We are excited about it and will 
continue to be big supporters of OpenCL. 
Stay tuned for other key applications that 
adopt OpenCL. 

: What kinds of partnerships does 
AMD have with ISVs (independent 
software vendors), and how do these 
partnerships benefit FirePro users? 

P ly il : We work 
U IVI closely 
with ISVs with a 
focus on certification, 
performance, and 
special features. 
Certification is 
essential. We do 
months of internal 
testing and then 
submit our products 
to the ISVs where 
they apply their 
own rigorous tests. 
Our products 
have hundreds 
of certifications 
for workstation 
applications. This is 
critical for our users. They rely on using 
certified solutions in order to get the best 
results with their target applications, and 
support if they do encounter a problem. We 
also work on performance improvements 
through the applications and our drivers. 
This is through our Software and ISV 
Engineering teams and focuses on 
understanding how applications behave and 
how to help the applications perform better 
themselves, or assist their performance 



through our drivers. Lastly, our engineers 
work closely with ISVs to introduce useful 
features. These focus on increasing user 
productivity. One recent example is Order 
Independent Transparency, which has been 
adopted in the CAD space. This allows 
users to better see what they have designed 
and lets them correct problems before they 
move to the physical prototype phase. 

Q: The FirePro W9100 has 16GB of 
onboard memory. How significant is 
that amount in the context of the current 
workstation GPU market, and what does 
that mean to FirePro users? 

• ^^^^^ engineering 
I Yl team for delivering 16GB. The 

FirePro W9000 had 6GB of memory To 
get ready for the W9100 with 16GB, we 
sampled 12GB versions of the W9000 
to some of our ISVs. The results we saw 
were very impressive. A doubling of the 
memory tripled performance on the 
largest datasets. This is because you are 
able to break your dataset into larger 
chunks and process it. Also, engineers 
with larger assemblies no longer have to 
compromise. Artists using applications 
like MARI can paint with greater 
detail than ever. 

r\ : What else would you like readers 
I J linQ^ about the AMD FirePro 
W9100? 

• ^^^^^ ^^^^^ h^iVQ been 
I Y I great questions. Thank you. The 

FirePro W9100 launched in early April, 
and the reception from our customers 
and partners has been outstanding. 
There has been a strong connection with 
the OpenCL and 4K inflection points 
that are rippling through the market. 
With exceptional compute and graphics 
performance, display capabilities, and 
16GB of memory the FirePro W9100 is 
delivering performance that has not been 
seen in the market before. It was a big 
hit at the 2014 NAB Show in Las Vegas 
this year. It is always gratifying to have 
customers try your product and say, "Wow, 
I've never been able to do this before." ■ 
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MEDIA CENTER 
MINI-COMPUTER FOR 
YOUR HOME-DIGITAL 
ENTERTAIMENT 



THE NEXT-GENERATION OF IN-HOME 

DIGITAL ENTERTAINMENT IS HERE, LOOK NO MORE! 

TBS Matrix Mini-computer provides out-of-the-box HTPC experience and much much more! 

Enjoy hardware accelerated FullHD video playback, watch digital LiveTV via add-on USB 
tuners(US Digital Cable is supported at present and ATSC support is coming), 
DVR your favorite TV shows or stream them in your home network. 

Small in size, but powerful, it incorporates a Quad-core i.MX6Q 
ARM processor, 2GB DDR3 of RAM and 16GB of internal 
eMMC storage. It has SATA port to attach high-capacity 
local hard-drive or you can connect to NAS storage 
as well, because TBS Matrix features IGbps 
Ethernet port and 802.11n/b/g Wifi. 

There is support for HDMI-CEC, which makes 
the remote control easy and together with 
DLNA your TBS Matrix fits easy in your existing 
setup or expands it. 



TBS Matrix supports other operating systems 
too - just in minutes you can burn Android to it and 
use your favorite Android apps or games including 
Netflix, or burn full Linux distribution and get everything 
you have on your desktop computer. You can use Matrix 
for developing your own Embedded solutions or DIY project. 

It offers advanced connectivity like GPI0/UART/I2C header, USB 
OTG port, RS232 serial port. Mini PCIe slot to aim such projects. 




TBS Technologies,LLC 

Tel: 410-420-1908 Fax: 410-420-1198 
www.tbstec.com sales@tbstec.com 
Buy atl www.tbspc.com lor at Amazon 




We take OEM/ODM orclers,dealer/reseller are welcome! 



Look For CPU At These LAN Parties 




05.17.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

05.17.14 

SW\/A Gaming 
Lebanon, VA 

www.swvagaming.com 

05.24.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, vwgamers , com 

06.14-15.14 

Naois Gaming 
York, PA 

WWW, naoisgami ng , com 

06.21.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

06.21.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www,wvgamers,com 

06.21.14 

NekoLAN 
Redding, PA 

nekocoregaming.weebly.com 

07.11-13.14 

LANFest MLP'014 Summer* 
Hamburg, NY 

ianfest.intei.com 



07.11-14.14 

PDXLAN 24* 
Portland, OR 

www.pdxian.net 

07.17- 20.14 

QuakeCon 2014* 
Dallas, TX 

www,quakecon,org 

07.18- 20.14 

Naois Gaming 
York, PA 

www,naoisgaming,com 

07.19.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingciub.com 

07.31-08.03.14 

MillionManLan 13 
Louisville, KY 

www, Ian war, com 

08.16.14 

NGC'S LAN-A-GEDDON 
Greenville, TX 

www.networkgamingciub.com 

08.16.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www,wvgamers,com 

08.22-24.14 

Otakuthon Anime Convention 
Montreal, QC 

WWW, otakuthon, com 




CPU 



Across The Nation — & Beyond! 




08.30-31.14 

SteelSky 
Monroeville, PA 

www.steelsky, us 

09.06-07.14 

LAN OC V15.0 
Ohio City, OH 

lanocorg/lan- parties 

09.20-21.14 

Naois Gaming 
York, PA 

vwvw. naoisgami ng , com 

09.20.14 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

09.20.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www, vwgamers , com 

09.26-28.14 

GNWLAN 12 
Vancouver, WA 

gnwlan.com 

10.18.14 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

10.24-26.14 

AWOL LAN 24 
Eau Claire, Wl 

www.awollan.com 



10.25.14 

Archetype Gaming LAN 
Kansas City, MO 

archetypegaming,com/U\N 

10.25.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.com 

10.31-11.02.14 

AYBOnline Presents Baselan 27 
Winnipeg, MB 

www.aybonline.com 

11.01.14 

Nexus LAN 14 
Miamisburg, OH 

www.nexuslan.crg 

11.07-09.14 

PDXLAN Charity LAN 
Portland, OR 

www.pdxlan.net 

11.15.14 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

11.22.14 

Willamette Valley Gamers LAN 
Eugene, OR 

www.wvgamers.ccm 

12.20.14 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingciub.com 




Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 



%JDYNATRON 

THE WORLD OF THE COOL 

Dynatron provides full extreme high performance CPU Coolers for mini-ITX, workstation 
and 1U server solution while also supporting powerful and efficient processors. 

We design, develop, manufacture high quality thermal solutions. 




BACK DOOR 



Q&A With Shannon Robb 

hermaltake's Technical 
anager On Luna 1 2 



arketing 
Fans 



Q: Thermaltake recently launched a 
new family of LED fans, the Luna 
12 LED fan line. Are Luna 12 fans 
designed for any specific use within a PC 
case, or can you put them anywhere? 

O n : The Luna series of fans are made to 
w I I be standard low-noise replacements 
for anywhere in the PC chassis where you 
need or want a fan upgrade. 

Q: Your site mentions that Luna 12 fans 
have a new anti-vibration mounting 
system. Can you tell us what this is and 
how it differs in practical terms from a 
standard fan mount? 

O n : Anti-vibration mounting is made 
w I I possible by molding rubber onto the 
key mounting locations, which means when 
the fan is fitted to a radiator, chassis location, 
or cooler, the contact points are rubber, which 
eliminates the normal rattle or chatter you 
may have from a plastic-framed fan design. 

Q: We notice that your fans have "80% 
protection coverage of the four 
comers and the frame." Can you explain 
what that means? 

O n : This is the coverage amount of 
w I I the anti-vibration coating, so that 
you have the greatest chance of soaking 
up vibrations from the fan operation and 
avoiding the corresponding noise. This 
includes the rubber even running around 
the outside. 

Q: Another item we noticed: "Larger 
fi*ame opening, higher airflow." Does 
this refers to the overall size of the fan's 
circular opening at the front and back, 
and if so, how much larger is it than those 
of past models? Can you tell us how this 
affects overall airflow? 



O n : This actually has to do with the 
w I I bevel you can see on the inlet/oudet 
areas of the fan frame that expands outward 
at close to a 45-degree angle, which allows 
greater air feeding to the fan blades directly 
and eliminates some of the air noise you can 
get from a more flat or ducted-style fan frame. 

Q: How do the Luna 12's double-curved 
fen blades effect overall noise output? 
What about airflow? 

O n : The double-curved fan blades 
w I I allow for a similar effect as you 
would see in a slimmer, smaller-bladed fan 
in terms of sound, which, if you have ever 
used a thinner fan, they tend to create much 
less fan chop or air noise. By doubling up 
the curves in the blade, you still get similar 
airflow, but with a much-reduced noise level. 

Q: What kind of bearing system 
does the Luna 12 use, and why did 
Thermaltake choose it? 

O D • ^^^^^^ bearings are employed to 
W I I ensure longevity. This is of para- 
mount importance because most of the time 
when a fan is installed, its put in place and 
never thought about again. So we wanted 
something that was proven to do the job. 



Q 



: What kind of airflow should readers 
GspGd to get from Luna 12 fans? 



O n : Luna 12 fans run at a full 12V for 
w I I a total airflow of just over 50cfm. 
(50.44cfm, to be exact.) 



Q 



: Can you tell us the fan's rated noise 
output? 




O n : At full tilt, the fans will see only 
w I l20.7dBA, which comparatively is 
virtually silent. 



: Does Thermaltake have plans to 
offer l40mm variants of the Luna 
fans? How about any other colors? 

O D • always innovating new 

w I I solutions, and as we mentioned 
at CES when we first showed the Luna 
model fans, we are looking at l40mm 
and even 200mm models to ensure 
Thermaltake keeps its tradition of a full- 
solution provider. 

U: Thanks for your time. Shannon! Is 
there anything CPU readers should 
know about Luna 12 Fans that we missed? 

O n : Thank you very much for the 
W I I opportunity to talk about our 
newest fan offering! The only other 
thing I could think of could be that 
Luna are offered in three LED color 
options (blue, white, and red), which 
should fit most build styles and offer 
the best balance of nice, smooth 
lighting and great performance. ■ 
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HE ULTIMATE 4K 
EXPERIENCE 




AMD FIREPRO " W9100 IS THE FIRST 4I< GRAPHICS CARD 
TO OFFER 16CB OF ULTRA-FAST CDDR5 MEMORY^ 

Designed for the next generation of 4I< worl<stations. With industry leading graphics, compute power and ultra-high 
resolution multi-display capabilities; Video and Design professionals can work with a whole new level of detail, speed, 
responsiveness and accuracy. 



2816 Stream processors (44 CUs) 

16CB CDDR5 memory (320 CB/s) 

5.24 TFLOPS peak single precision 

Designed to support OpenCL 2.0^ 

Six Mini DisplayPort 1.2 outputs (4160 x 2160) 



m FIREPRO- 

W9100„ 



For more information visit 




www,fireprographics.com/w9100 




© Copyright 2014 Advanced Micro Devices, Inc. All rights reserved. AMD. the AMD Arrow logo, FirePro. and combinations thereof are trademarks of Advanced Micro Devices, Inc. OpenCL and the OpenCL logo are trademarks of Apple Inc. 
used by permission by Khronos. Other names are for informational purposes only and may be trademarks of their respective owners. 

1. AMD FirePro" W9100 features 16CB CDDR5 memory. Nvidia's highest memory card in the market as of April 2014 is the Quadro K6000 with 12CB CDDR5 memory. 
Visit http://www.nvidia.com/ content/PDF/line_card/6660-nv-prographicssolutions-linecard-july13-final-lr.pdf for Nvidia product specs. FP-90. 

2 Support for OpenCL 1.2 enabled today; conformance expected. AMD plans to release OpenCL 2.0 drivers for AMD FirePro " professional graphics cards in 04 2014; conformance testing will be completed at that time. 



